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PREFACE 



The Computer Utilisation Group, set up In 1968 by the OECD 
Committee for Science Policy in response to recommendations of the 
third Ministerial Meeting on Science, has on its programme studies In 
the fields of computerised data banks. Interaction of computers and 
telecommunications, computermahpower education, computer utilisa- 
tion surveys, ^ficiency audits for computer systems and the potential 
of Information technology In urban and regional planning. 

One of the programme items of this group during 1971 was the 
Investigation of policy issues arising from the Increasing Interaction 
of computer and communications technologies. 

The present report highlights policy issues In this complex field, 
and consists of two parts: 

L The report and conclusions adopted by the Panel on Policy 
Issues of Computer/Telecommunications Interaction. 

II. The background report prepared by Dieter KImbel, Consultant 
to OECD, discusses economic, technical and organisational 
issues* 

The views expressed In the consultant's report are those of the 
consultant alone and do not necessarily reflect those of the Panel mem- 
bers, their governments or the OECD Secretariat. The Panel conclu- 
sions Were .developed by the Panel members whose names appear on 
the attached li£t and consequently do represent their collective opinion. 
However, they have not been co-ordinated formally with member gov- 
ernments and consequently should not be construed as constituting the 
official policies or opinions of those governments. 
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REPORT BY THE PANEL ON POLICY ISSUES OF 
COMPUTER/TELECOMMUNICATIONS mTERACTICW 



L Terms of Referaice of the Panel 
II « Statem^t of Conclusions 
III. List of Panel Members 
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TERMS OF REFERENCE OF THE PANEL 



General 

During the decade of the 1960 *s the previously disparate technologies 
of computers and communications came together to create an important 
new class of combined computer/ communications systems. Variously 
termed "multiple access computer networks", "tel^rocessing systems", 
"computer utilities** or "information utilities", these systems employ 
telecommunications links and a variety of time- and equipment-sharing 
techniques to provide directly to customers in their own premises a wide 
range of information and data processing services. Ideally such utilities 
should be able to provide each user, whenever he needs it, with the 
equivalent of a private computer capability responsive to his immediate . 
needs, but at a fraction of the cost of an individually owned system. 

The applications of such systems, however, extend far beyond the 
field of computation. For, in addition to making computer power available 
in a convenient economical form, they can be concerned with almost any 
service or function that can in some way be related to the processing, 
storage, collection and distribution of information. In feet they promise 
soon to make the computer as much a part of our daily lives as the 
telephone is today. Out of this widespread availability of "information 
power", there will flow social changesand opportunities for human 
development that promise to make the next few decades among the most 
critical that mankind has even feiced. Consequently governments are 
faced now with many fundamental pr<*lems of public policy whose proper 
resolution is of vital importance to the future of their countries. 



OECD Interest 

The interest of the OECD in this area arises from the impact on the 
economies of its member countries that will be made by the rapid growth 
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of the computer/ communications industries. To reach this state, how- 
ever, enormous investments probably running into thousands of millions 
of dollars will be required by even small countries. The commitment 
of such sums will obviously require careful planning and allocation of 
limited national resources. This was recognized by the Committee for 
Science Policy in its meeting on 19th and 20th March 1970, when it was 
agreed that : 

"attention should now be clearly focussed on policy aspects 
of develc^ments in computer technology, and its interaction 
with information systems and communications networks". 

In addition; the Policy Panel of the Computer Utilisation Group, in 
it's meeting on 4th and 5th June 1970, stated: 

"Although several international oi^anisations are concerned with 
problems of information and communications, none of them provides 
an international for ^ for discussing and developing an int^rated 
approach. 

"The OECD is concerned with the quantitative and qualitative aspects 
of economic growth, all of which have an essential Information and 
communication aspect. This presents the Organisation with a 
challenge to perform a role as an international focus for an inte- 
grated approach in the field of computer/ communications policies. 
OECD representing a homogeneous group of technologically ad- 
vanced nations, is in an excellent position to meet this challenge." 



Scope 

It is the purpose.of this Panel to assist Member governments by: 

- surveying the state of the art and trends in the development of 
information utilities with specific reference to systems existing 
and planned in each Member country; 

- analysing possible fields of applications and their data processing 
and communications requirements; 

- identifjing and evaluating alternative policies that Member coun- 
tries might follow in exploiting the information utility concept; 

- recommending actions that Member countries might take in 
formulating and implementing their policies in this field. 
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II 



STATEMENT OF CONCLUSIONS 



State of the art 

The application of integrated computer-telecommitnications tech- 
nologies will have a growing impact on most aspects of social, cultural 
and economic life. This conclusion stems from the potential increases 
in effectiveness and productivity that follow the efficient handling of 
information, coupled with the indications of very large relative growth 
rates in the computer-communications Held 

The chances are great of assessing these science-based technologies 
successfully in as much as integrated computer-telecommunications 
systems are still at a relatively early stage in their development and 
telecommunications are the strategic parameter for all the components 
that comprise these systems. {For example, it has been estimated that 
data communications traffic is less than two per cent of all telephone 
traffic, but is growing at a rate of 50 per cent per year). 

Furthermore there is a wide range in the utilisation of this tech- 
nology at present. 

A broad survey of the computer/communications facilities which 
are now offered to the customer in the various Member countries shows, 
using population figures for 1970, that the number of inhabitants per 
data terminal now varies from a minimum value of about 1, 100 to a 
maximum of 40,000. Moreover, the analysis of listing plans and 
forecasts shows that this relation among countries is not expected to 
change significantly in the near future. Forecast figures for 1975 range 
between a minimum value of 250 and a maximum of 7» 600 inhabitants 
per terminal. 

Nevertheless, improvements in data communlcati(m facilities are 
envisaged in all Member countries conscious of the tremendous impact 
of computer/telecommunications interaction. 
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In order to minimize possible undesirable effects and properly 
exploit the challenge of these new systems, governments should give 
immediate attention to such considerations as the following: 

i) decisions on the necessity for and degree to which govern- 
ments should influence the development of the field of computer/ 
telecommunications systems; 

ii) decisi(ms oh amounts of investment to be made in both tele- 
communications plant and application service bureaux, with 
consideration of more flexible approaches for acquiring in- 
vestment capital; 

iii) degree of regulation to be imposed; 

iv) need for greater co-operation in and among *,opropriate inter- 
national bodies to ensure compatibility among various national 
and international systems. 



Analysis of applications 

The Panel studies have fully confirmed the original assumptions 
concerning the potaitial pervasivaiess of computer communications 
systems. Such systems will have a growing impact upon social , eco- 
nomic and cultural life and ultimately could transform the very nature 
of human society. Althou^ the main emphasis to date has fallen on 
the fields of administration, finance and remote computing, the poten- 
tial spectrum of applications is almost infinite. More woiic, however, 
is required to establish the viability of applications in the social sec- 
tors, A more thorough e3q)loration of applications will be undertaken 
in OECD symposia planned for the near future. This should Involve 
liason with other appropriate international organisations. 



Identification of policies issues 

The orderly development of computer/communications systems 
within a country aimed at social and econ^^mic improvement depends 
on the effectiveness of the overall management of the changing techno- 
logies of such systems. This management should flow from national 
policies, required to serve natioial goals. In turn, the development 
of these policies must consider the issues involved and the extent of 
their interaction. 

The Panel considers that, when developing such policies, priority 
should be given to dimensioning the following issues and to defining the 
extent of their interaction. 
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i) Industry structure: 

- degree of competition in the relevant sectors, 

- definition of supplier roles of carriers and computer com- 
panies, 

- definition of ownership - p ' ' !vate, 

- source of investment - pi \, Vdte. 

ii) Regulatory process that en' ourages development should have 
guidelines conc^^raing: 

- tariffs - should they bt* based on commercial or social 
objectives, 

- pricing - to what degree should it be cost based vs. value of 
service, 

- operations - are subsidies required or will systems be profit 
orientec^ 

- user recognition - f i.se of access to regulator for "grievances". 

iii) Define priority of domestic and international objectives that 
are to be pursued in the development of these systems. 

iv) Technology - determine the extent of R and D and pilot pro- 
grammes to be undertaken and their direction, related to existing 
telecommunications investment. 



Recommendations 

The Panel recommends that countries cons'-ier taking action to 
accomplish the following: 

i) Establishment or identification of focal points or other appro- 
priate means to co-ordinate on a continuing basis: the research 
and policy aspects, the operational programmes required in the 
development of computer/ communication systems and the pro- 
vision of the necessary analytical skills to monitor results 
both in the home country and other Member countries. 

ii) Co-ordinationof large scale experimental programmes, when 
feasible, with other Member countries to reduce redundancy 
of expenditures and to achieve more effective results. 

iii) Developments or identification of analytical procedures to 
determine effective cost/benefit criteria, forecasts of user 
needs, technical and software standards, tariff relationships 
with other telecommunication services and other necessary 
economic relationships. These should be co-ordinated as ap- 
propriate with international organisations such as OECD, ITU, 
CEPT and ISO. 
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Computers and Telecommtmications 

It is hard to conceive of any single technology which has as great 
an impact on society as has that of electric and electronic communi- 
cations. Telecommunications have become and will become increas- 
ingly a vital part of our society and play a major role as catalyst and 
agent for social change. 



^ Telephone communications which now allow 300 million people 

i to communicate instantaneously are only a minor example. The pro- 

i mises of further important developments such as the videophone and 

I the coi^puter utility, which are almost taken for granted, will have a 

i much more profound impact. 

I The key to the societal impact of telecommunications technology, 

': particularly through its merger with computer and complementary 

I technologies (micro-fiche, film, video recording) is the services they 

i make possible. Computers and telecommunications cover a gigantic 

: spectrum of diverse services, including mass-media. This means that 

I the projected advances will provide important innovative tools for society, 

f particularly in the service sector, e. g. in health-care and educational 

I services (including those now envisaged such as a ''permanent educa- 

i tion plan" for adults). Thus the real impact of these technologies will 

I be in the changed nature of performance, in the cost/benefit sense of 

I these services. On a broader scale the societal impact arises from 

t the fact that information, properly oi^anised and instantly accessible, 

I is the foundation of knowledge. 



In addition, the computer and telecommunications industries form 
a large segment of every economy. These technologies promise to be 
the basis for further quantitative economic growth. This will be dis- 
cussed in the report as ''key industry approach". 
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To understand the directions in which future communication devel- 
opments will affect society, it is of course necessary to obtain better 
insight into anticipated technological progress. This is more difficult 
than conventional forecasting because , just as telecommunications affect 
society, so does society and its evolving value systems affect the nature 
of telecommunications in qualitative and quantitative terms. 

To facilitate the exploration of such a complex topic, this study 
has focused on the agents and institutions which are involved in and 
responsible for the introduction and operation of these science-based 
technologies. This approach seems to be justified because the telecom- 
munications industry works in a monopolistic or quasi-monopolistic 
environment, whereas the computer industry, characterized by rapid 
technological change, is operating in a highly aggressive, competitive 
environment, although there are certainly powerful leaders within the 
industry. 

Consequently, it seems clear that current decisions - particularly 
by the common carriers, but also by related industries, government, 
business and the public - would benefit greatly from improved insight 
into the likely future development o£ telecommunication systems and 
services. 



Objectives of the Report and Study Approach 

The original goal for this study was very broad: "to examine the 
increasing interaction of computers, telecommunications and infor- 
mation systems and their possibilities for society in the *70s". In 
keeping with this objective an attempt was made to survey early devel- 
opments in: 

- the evolution of communication-related technologies and their 
expected economics; 

- trends in various segments of society and the latter*s probabl'^ 
demands for telecommunications services; 

- expected institutional arrangements related to computers and 
telecommunications. 

A questionnaire was prepared and distributed to the members of 
the Panel on Policy Issues of Computer/Telecommunications Interaction. 
During the five meetings of this Panel, there was an ongoing dialogue 
and correspondence to obtain the judgement of each member on the 
questions compiled earlier. In addition, the most relevant literature on 
computers and telecommunications was reviewed. 
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Caveats and Limitations 



The conclusions and the projections In this report represent per- 
formance ranges wherever it was possible to determine them, and the 
directions in which impact can be expected for those subjects where 
detailed projections were impossible. This is mainly due to the fact that 
this was a one-man study and that the following main caveats obtain: 

- the majo "ity of the data collected for this study pertains only to 
the situation at the beginning of 1972. In such a highly dynamic 
field as computer and telecommunication technology new infor- 
mation (such as the effect of minicomputer-basedsystems on 
telecommunications demand) continues to be generated almost 
daily; 

- there is considerable confusion regarding the interaction of 
economics, policy-making; regulatory, legislative, legal (copy- 
right) and enforcement organisations, due to the newness of the 
problems confronting all the partners involved; 

- the absolute division (in terms of organisations, manpower and 
interest) was particularly disturbing when a picture of the so- 
called utility ccwicept of computer and telecommunication systems 
wassou^t; in other words there is a computer-community (hard- 
ware and software manufacturers, etc. ) and the traditional tele- 
communications community, such as common carriers an^/or 
the PTT administrations. This sharp division of labour, know- 
ledge and planning within these industries (although their bound- 
aries are becoming more and more blurred in terms of techni- 
ques and application) became rem.* /tcnbly evident in the answers 
to the above-mentioned questionnaire, Tn mo it Member countries 
respondents answered only questions relevant to their ^'specific 
task", i. e. , the computer industry replied to computer ques- 
tions and left open telecommunication questions, whereas the 
common carriers, such as the PTT authorities, replied only to 
telecommunication questions. The parts of the questionnaire 
which asked about user requirements (i. e. , the combined 
applications of both technologies, the underljrlng philosophy, 
their parameters, etc. ) in general v;ere not answered. 



Organisation of the Report 

The report presents a condensed account of the main findings on 
relevant literature, studies within the industries and the data received 
from the questionnaire. Section n contains a summary of the study's 
main finditigs. 



In Section in. Chapter 1 looks at the telecommunication/computer 
concepts within the economic and social contexts. 

Chapter 2 discusses present and potential organisational concepts 
of basic computer/telecommunicatiofn systems, and Chapters the social 
relevance of these meiiging technologies and their infrastructural charac- 
ter for the service sector, particularly the public services. 

Chapter 5 discusses the interdependence of computer and tele<jom- 
munication facilities from a technical, economic and institutional point 
of view. It shows that in the computer industry rapid technological pro- 
gress has led to substantial savings which are reaped by the consumer, 
due to the competitive environment. Jn contrast, in the telecommunica- 
tions industry, tariffs do not show the same trends; rather, they are 
increasing and becoming the limiting factor within the computer/ utility 
concept. 

Chapter 6 discusses how far tariff decreases for all kinds of tele- 
communications services could be realized with available telecommu- 
nications technology. The qualitative and quantitative economic growth 
aspects of these science-based technologies are highlighted in Chapter?. 
Chapter 8 discusses the current state-of-the-art as well as plans of the 
relevant authorities up to 1980 and the technologies at present available. 
This chapter should also provide a better understanding of the process 
through which new technology passes before being applied. 

Chapters 9 to 11 deal with the primary findings of the study, grouped 
into three main topics: 

- the monopolistic environment of telecommunications services, 
with arguments for and against the participation of common 
carriers in the utility concept; 

- trends in the demand for new telecommunications services; 

- political and economic constraints to anticipate the new tele- 
communications requirements. 

Finally, Chapters 12 and 13 discuss new institutional arrangements 
that may evolve in the field of telecommunications and computers on a 
national and international level. 
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II 



SUMMARY OF MAIN FINDINGS 



Due to uncertainties resulting primarily from the ambiguity and 
inadequacy of the data used, the findings of this report are bound to 
be tentative. Subject to this proviso, these findings, classified accord- 
ing to the direction and area of impact, are set out below. 



Concept of Computer Telecommunications Systems 

The computer/telecommunications system has had and will continue 
to have a deep and increasing impact on all sections of society. This 
impact will develop at an accelerated pace in the short to medium term. 

Due primarily to the high potential organisational advantages there 
is likely to be an increasing trend away from stand-alone computer 
systems towards integrated computer/telecommxmications resource- 
sharing systems. This trend is being fostered primarily by an aware- 
ness of improved cost-effectiveness, in terms of these new technological 
possibilities and the opportunity this offers to reorganize information 
flows. 

These emerging ^'interactive concepts" rest on the three following 
hardware components: computers, telecommunications facilities and 
terminals. The telecommunications link brings together "raw" computer 
poMBT and conveys the information in data banks to the millions of dif- 
ferent geographic locations where they are needed. Stand-alone mini- 
L >mputers at all these dispersed locations can also be used as terminals 
to the central data banks. The system's overhead costs are shared be- 
tween many widely dispersed users. This can potentially provide each 
user with a private computer capability as powerful as the current 
technology permits, but at a small fraction of the cost of an individually 
owned system. 
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Economic and Social Impacts 



Emerging computer and telecommunications technologies are 
expected to have a critical impact on future economic and social devel- 
opment, affecting notably the economics of "sharing'* with its manifold 
implications, the value system, goals and priorities of society, and the 
social, political, institutional and legal framework. 

Despite the limited body of reliable data in respect to these quali- 
tative aspects (priorities, values, goals, etc.) theexperts consulted laid 
particular stress on the important stimulus to innovation stemming from 
these developments in the following areas: 

a) The application of interactive integrated computer/telecommu- 
nications systems asa^tool" for increasing the productivity of 
the service sector; 

b) The stimulus to new "key" industries in the production of 
components and systems to support these networks. 

The Service Sector 

The projected advances in computers and communications imply 
considerable innovative stimulus in the provision of new "tools" in the 
service sectors (medical, legal, educational and other professions) and 
in a wide range of public services - postal services , education (especial 
with the advent of education as an "on-going" process), and even pictorial 
consumer information systems. The measure of the computer/communi- 
cation systems' impact on the service sectors will be determined by 
the expected cost/benefit advantages in the provision of these services, 
the changed life style and the quality of life of individual citizens. 

Experts in the field have emphasized the enormous impact these 
changes in savings can make in the achievement of national goals through 
better decision-making and policy analysis, at least in part from the 
introduction of integrated computer/telecommunications systems. For 
the United States it has been suggested that of some $ 1. 6 trillion the 
United States Government will spend in the course of the next ten years 
for social need projects (transportation services, education, health, 
welfare, retraining, etc.) 10% or more could be saved by the integrated 
use of these technologies. On the basis of a 10% saving this would be 
some $ 160 billion which could be reallocated to new services. 

It is stressed that governments should establish such computer/ 
telecommunication networks, offering both traditional services (tele- 
phones, telex, etc.) and new broad-band consumer services if they 
are to take advantage of the enormous potential savings* Savings on 
various United States public services are estimated to be in the region of: 
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National Services 



Most Likely Saving 



Domestic Air Travel 

Highways 

Police Protection . 

Post Office 

Fire Protection . 
Recreation 



over $ 6 billion 
over $ 6 billion 
over $ 3 billion 
nearly $ 6 billion 
over $ 1 billion 
over $ 28 billion 



Key Industry Consideration 

With respect to the quantitative impact on economic growth, 
computer/telecommunications technologies promise to become a.key 
industry within the next ten years. 



Technical and Economic Constraints 

To exploit these oppoi*tunities, the strong technical, economic 
and institutional interdependence of the computer and telecommimica- 
tions systems should not be overlooked. 

Technical Constraints 

At present the merging of these systems - primarily computers 
and the public switching networks that have been separately designed 
and operated until recently - meets serious technical, economic and 
institutional constraints. 

The public telephone network was designed for voice communications, 
with its particular requirements expressed in terms of quality, quantity 
and channel band-width. The needs for data transmission as the vehicle 
of the resource-sharing concept are not conveniently met by existing 
networks. There are inherent inadequacies in the transmitting of data 
over the telephone. Because of band-width and switching limitations 
many of the sophisticated applications cannot be realised. 

Economic Constraints 

Apart from technical problems, there are important economic 
bottlenecks, notably national tariffs, that limit the proliferation of 
computer/telecommunications systems and their applications. The 
underlying pricing philosophy assumes length, time and distance for 
voice communications tariffs. Data transmission service users would 
prefer flat rates or a tariff(s) based on information transmitted, geared 
to meet this particular need. The Member countries particularly dis- 
advantaged are those where telecommunication tariffs are subject to 
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political considerations; for example there is often pressure to cross- 
subsidise in order to carry unprofitable postal services. As a conse- 
quence of these pressures on pricing and investment policies, invest- 
ment in traditional and advanced telecommunication systems has been 
sub-optimum* 

Consequently, there are reasonable fears that the technical con- 
straints of existing networks and the very high costs of telecommunica- 
tion services may prove to be the limiting factors in the future growth 
of this industry and the proliferations of important services. Tele- 
communications gives vital strategic leverage. Therefore a sound policy 
framework is a prerequisite if the enormous potential economic and 
social advantages are to be exploited to the full public interest. 

Institutional Interdependence 

Because the technological advances in computers and telecommu- 
nications are taking place in a particular maricet environment, the 
responsibilities of tiie partners involved must be taken into serious 
consideration. 

a) Computer Industry 

Although there is considerable leadership domination in the com- 
puter industry nonetheless, due to strong competitive maiicet forces, 
rapid technological progress has been made, and the real benefits have 
been passed. on to the user. In the past few years, computer hardware 
prices have dropped sharply. The cost of raw computer power has 
declined by an order of magnitude every four years, and tiiere is good 
reason to believe that this trend will continue. On the other hand , the 
problem of compatibility between the various computer systems is still 
prominent. Most experts have commented on the chaos of existing 
"systems standards". A "computer standard", vital for the resource- 
sharing concept, is therefore considered essential, though it is unlikely 
to be forthcoming from the computer industry itself without considerable 
pressure from users or governments. 

b) Telecommunications Industry 

The telecommunications industry in most OECD Member countries 
operates in a monopolistic environment. Therefore, the growth rate 
of teleprocessing and the quantitative and qualitative economies result- 
ing from its application in the service sector will depend on the rate at 
which new telecommunications services are offered and telecommuni- 
cations tariffs fall. Thus, the government administrations which opeiate 
telecommunications as monopolies, and government agencies which have 
to ensure that the franchised common carriers respond in good time to 
users ^ needs, face tremendous responsibilities and opportunities. 
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Through appropriate telecommunications policies and plans they 
could ensure: 

" a rapid proliferation of these technologies in the sense of a 
controlled innovation process; 

- the provision of guidelines for the relevant industries, in terms 
of standards. 



State of the Art Planned Activities in the Field of Telecommunications 

No country has yet developed a set of telecommunication policies 
and plans to deal in an integrated manner with traditional and new tele- 
communication services, although Canada and Japan have made im- 
pressive first steps in this direction. Some common carriers seem to 
be moving only towards an i^)grading of existing telephone and telex 
networks. 

Political and Institutional Constraints 

Although there have been tremendous technological advances in 
the field of telecommunications, their introduction into the market is 
much slower than in the computer industry* This seems to be largely 
due to the following facts: 

- lack or absence of coirpetition 

- patterns of depreciation rates 

- management attitudes. 

For many telecommunication services the following annual budget- 
ing factors constrain long range policies to guide the development and 
to control the impact of computer/telecommunication advances so as to 
optimize the benefits to the community. As a result: 

a) available investment resources are sub-optimum, 

b) funds are allocated for a single financial year, with the result 
r,hat telecommunications administrations do not know what 
amounts will be available in the future and are unable to plan 
investments over a long enough period, and 

c) administration are subject to general macro "anticyclical" 
policy characterised by stop-go behaviour. 

The situation is even more difficult in those countries where PTT 
administrations are obliged to operate postal and telecommunication 
services applying an average cost-covering principle. As the postal 



35 



services in most of these countries report heavy deficits annually, 
the lucrative telecommunications services with their large operating 
surpluses are used to cover postal deficits. This horizontal transfer 
of revenues cuts the resources available for the introduction of new 
telecommunications technologies. In the past this has led to unequal 
development of telephone services between countries and it is feared 
that these countries will have a similar experience in the development 
of new services. This entails heavy opportunity costs, in that the eco- 
nomies the new technologies offer cannot be realized on a sufficiently 
large scale to provide the necessary stimulus to growth In the new 
"maker" industries. 



The Competition Issues 

To exploit the potential benefits which have been summarized under 
the headings infrastructure and key industries the report highli^ts the 
particular market structure of the telecommunications industry. This 
is characteristically monopolistic on both the supply side of services 
and the equipment side. 

a) Competition in Telecommunications Services 

In the United States, additional price advantages and qualitative 
improvement of services for the community are expected to come from 
the increased competition in both new and traditional (telephone) tele- 
communications services. This was initiated by the Federal Commu- 
nications Commission's landmark decision to allow Datran and MCI to 
become specialized Common Carriers. This decision removed the 
absolute market protection of established Common Carriers and permitted 
new carriers to enter the market. Tariffs for data communications ser- 
vices in particular have dropped between 51% and 85% in those areas In 
which these specialized carriers have begun to operate since the decision. 
Market entry issues are discussed in greater detail in Chapter 9. 

b) Competition on the Equipment Supply Markets 

There is an equal need to foster a more receptive environment 
for the introduction of increased conipetition into the common carrier- 
equipment supply relationship. For the United States this has been 
achieved with the announcement of the FCC's decision to allow the 
independent supply of interconnection and terminal attachments (the 
foreign attachment issues). This decision has been taken in the belief 
that it will not harm the system. MeanwMIe, supported by technical 
expertize from the National Academy off ence, subsequait experience 
revealed no significant losses In the tech ^ ■ - integrity and viability of 
the network. On the economic side the tacki>g of the attachment issue 
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has drastically changed the business situation. Since then the potential 
for entry into the communications markets has been stimulated and the 
established Common Carriers subjected to increased competition. 



Within other OECD Member countries the Common Carrier or the 
PTT administrations still produce all telecommunication facilities al- 
most exclusively themselves or are served by a small number of ex- 
clusive manufacturers. Thus, even on the equipment supply side there 
is very little , if any, competition. There is good reason to believe that 
the public interest would be served best, in the supply of both traditional 
and new telecommunication equipment and the service provided, if 
competition were to be stimulated. The following figures provide a 
measure of possible benefits to be derived from increased competition; 
in the United States the average cost to the carrier in 1969 to install 
a telephone was $ 600; this compared with a standard $ 1,000 for most 
European countries. 
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Ill 



THE INTERACTION OF COMPUTERS 
AND TELECOMMUNICATIONS 



Chapter 1 
GENERAL REMARKS 

1. 1 THE IMPORTANCE OF COMPUTER/TELECOMMUNICATIONS 
INTERACTION 

During the 1960s the formerly disparate technologies of digital 
computers and telecommunications merged to create a new class of 
combined computer/telecommunications systems. Although these sys- 
tems are well developed and have left the laboratory stage, In techni- 
cal terms they are not as well defined with respect to concepts and 
possibilities. The following terms, for instance, are most often used 
in this study: multiple-compiler-networks, tele-data processing, 
remote access computer systems, real-time-on-line computer sys- 
tems, computer and information utilities. * 

These systems use telecommunication links and a variety of 
t&rminal equipment and time-sharing techniques. The telecommuni- 
cation links bring the capabilities of computers (raw computer power, 
for example) and the information in data banks to the millions of loca- 
tions requiring them. The system over-head costs are shared among 
many users who are widely dispersed. ^Ideally, such a utility would 
provide each user, whenever he needed it, with a private computer 
c^ability as powerful as the current technology permitted but at a 
small fraction of the cost of an individually owned system". ** 



* Definitions of technical term* are contained In the text where appropriate and 
also in the glossary of terms, 

** Parkhill. D.F,, The Challenge of the Computer Utility, 1969, p, 3, 
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The application of such systems, however, extends far beyond the 
field of computation. In addition to making computer power available 
in a convenient, economical form, the computer-telecommunications 
systems may concern almost any service or function related in some 
way to the: 

- collection, 

- processing, 

- storage, 

- manipulation, 

- distribution 

of information. Consequently, these systems cut across all sectors of 
an economy: 

- as a production factor (similar to capital and labour); 

- as an incentive to further economic industrial growth (key- 
industry approach). 

Indeed, many authorities predict that the computer-telecommunica- 
tions industries will become one of the three key growth industries by 
the end of this decade. Out of this wide-spiread distribution and utili- 
sation of computer power, or "information power**, will flow economic 
and social changes and opportunities for human development that promise 
to make the next few decades among the most critical that man has ever 
faced As a result, governments are already confronted with fundamental 
problems of law and public policy of vital importance to the future of 
their countries and the way of life of their citizens. 

Among the problems involved are i) the implications which these 
technologies hold for the computer industry, the communications 
industry and the general public,— ii)-the-kinds of systems and services 
which should be built, and iii) the institutions and policies needed to 
encourage and guide their growth rate harmoniously among OECD 
Member countries. 

1.2 OECD*s INTEREST 

Such considerations should make it evident from the beginning 
that OECD*s interest is the assessment of both computer and telecom- 
munications technologies in terms of their economically feasible appli- 
cations and impact on society. The innovation and diffusion of these 
technologies promise to provide a basis for both qualitative and quan- 
titative economic growth and to have an important influence on the 
competitive positions of OECD Member countries in world markets 
in the coming decade. 
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This presents the Organisation with a challenge:, to become the 
international centre for an integrated ai^ roach to computer/telecom- 
munications assessment policies, particularly since Member countries 
represent a relatively homogeneous group of technologically advanced 
nations. 

In assessing computer and telecommunications technologies the 
following are of special concern: 

a) Macro-economic aspects of computers and telecommunications 

On the macro-economic level the order of magnitude of economic 
growth potential has been set by two recent American forecasts which 
predict that automation of integrated computer/ telecommunications sys- 
tems within the service sector, by the resultant savings and increased 
productivity, will cut annual costs by 10% without reducing the quality 
or quantity of the services now provided This means either a tax-free 
year every ten years or a freeing of resources for urgent, socially 
relevant projects which governments cannot undertake at present. 

The industrial growth potential of the computer and telecommuni- 
cations industries is just as impressive. American experts estimate that 
by 1980 some $ 260 billion will have been invested: $160 billion in com- 
puter systems and $ 100 billion for expansion and improvement of tele- 
communications networks. * 



Business Week, 6ih December, 1969 and 6ih November, 1971. Ted Merili, 
author of Uils article, has based these ^'guesstimates*' on discussions with IBM, AT and T, 
Diebold and the various trade associations. His "guesstimates" are supp<»ted by two top official 
AT and T sutements (AT and T has B0% of the United Sutes telephones and 100% of the long 
lines): an annual capital expenditure growth rate of 3% to 5%, starting with the base year of 
$7.5 billion in expenditure for 1971, will toul between $86 and $94 bilUon for the seventies: 
that three-fourths of AT and T*s 1980 plant is yet to be built. As AT and T*s plant is 
now valued at $50 billion, that would call for an expenditure of $ 150 billion in the seventies. 
With respect to the $ 160 billion anticipated capital expenditures (not accounting for inflation) 
the following considerations are of importance: 

IBM would not speak for itself, but only for the industry. Jack Naughten, Director of Advanced 
Market Development, said that, if the S 100 bilUon figure is just hardware, it is far too high, 
if it includes other services, supplies, cosu of programming, etc., it would be a reasonable 
figure for the industry. 

SaulPadwo, BDC/DOC electronics specialist, pointed out, however, that no one knows how 
to measure the extent of money spent on the use of information processing systems. Citing a 
12% annual ^owth in main frame production, a 11% annual increase in peripheral equip- 
ment, and a 11% to 20% annual increase in software, a grand total of $200 billion would 
not be far off. 

(SOURCE: Private information of Dr. John Richardson, (Dffice of Telecommunications, 
United States Department of Commerce, 27th January, 1972). 
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Failure in other countries now to initiate careful planning will 
cause economic opportunity penalties, such as loss of competitive 
world market position, out-dated technological know-how and produc- 
tion structures, as well as serious political conflicts over such matters 
as sovereignty aspects (to be considered in more detail later). Thus, 
in the abs^ce of a primary technology, another cannot be developed. 
A common analogy illustrating this interdependence is cars and roads. 

b) Integrated and balanced approaches 

The term "integrated approach" is used here to emphasize that 
computer and telecommunication technologies must be seen together 
from a technical as well as from an economic and orgpnisational point 
of view. It is not enough simply to see the tec hnical interaction of both 
technologies. Questions concerning the implications of present and 
potentially feasible applications for the capacity and design of the com- 
munications netwoilc must also be asked, thereby involving such ques- 
tions as pricing, structure of common carriers, etc. As for ba lanced 
approaches , the term involves consideration of present and future 
applications of a system and their social impact. 

The questions at stake might be summarised as follows: what 
will happen to the Individual consumer when a "cashless" society 
(money and cheques replaced by a computer-coiitrolled credit card 
system, such as the SIBOL project now undergoing feasibility studies 
in Sweden; a computerised banking-payment-system which includes 
industry, is in operation? The urgent need to discuss these problems 
is evident if one imagines a credit card system providing banks and 
industry with information stores, exactly when, etc. With such a 
detailed pattern of consumer-spending the danger of consumer manipu- 
lation - already a matter of dissatisfaction and concern - would become 
very real unless counterbalancing measures, such as a computerised 
information retrieval system for consumers, are developed at a very 
early date. 

c) Managerial challenge 

As technical trends and the urgent need for computer/telecom- 
munication systems become more and more evident, the need to make 
technical, economic and political plans for the creation of telecommu- 
nication-based information systems represents a managerial challenge 
of major importance. 

The preparation of such plans would be a milestone in history: 
for the first time the distribution of a major technological change could 
be planned and directed in the public interest with the likely social 
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consequences taken into prior account.* The alternative is to proceed 
as in the past, i.e. , to be the unwitting victims of an unplanned 
technological development, resulting in a multitude of non-compatible 
systems, individual objectives and unnecessary expense,- brought on by 
a failure to plan and integrate technologies beforehand. 

During the first industrial revolution there may have been a general 
awareness that momentous changes were occurring, but there was no 
realisation on the part of the public of the extent to which the process 
could be subjected to rational control. As a result the brutal doctrine 
of laissez-faire was pursued with all the disadvantages implied in terms 
of human degradation and gratuitous suffering, pollution and uncontrol- 
led developments in urban areas. 

It is not an academic argument to state that a "biased** develop- 
ment, i.e. based on interest group pressures, seems to proliferate. 
Recent examination of future data-transmission markets seems to be 
exclusively based on the future needs of commercial Industries. ** 

In the absence of any long-range public strategy, this might lead 
to a wide range of independent private networks in each country, causing 
inter-connection difficulties similar to those at present in the interna- 
tional scene with all the attendant opportunity costs, both in political 
and economic terms. 



^ The importance of anticipating the social implications of developmenu in 
science and technology for the 1970s and governmenu' responsibility was recently a theme 
for the Fourth Ministerial Meeting on Science by Dr. Heffner, 

** PATRAN; Data Transmission Company, United States: the commercial sectors 
and their proportions of the data transmissiai market in 1980 are expected to be: insurance, 
1%; manufacturing, 1%; securities industry, 2%; health care, B%; banking and finance* 12%; 
information services « 23%; and retailing 53%, 

( Source: A Preliminary Survey of Dau Communications in the United States, edited by John 
M. Richardson and Robert Gary, p. 6.) 
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Chapter 2 

CLASSIFICATION AND BASIC COMPUTER/ 
. TELECOMMUNICATIONS CONCEPTS 



2. 1 THE SECOND INDUSTRIAL REVOLUTION 

The marriage of computer/telecommunications technology is 
often referred to as the beginning ot the second industrial revolution. 
The first industrial revolution depended primarily cm the invaition of 
the steam engine to harness physical power. The computer/telecom- 
munication era, which may characterise the last quarter of the 20th 
century, depends on harnessing mechanised logic and stored informa- 
tion in an undefinable variety of applications. Martin* classifies the 
first revolution as man's attem^ to create an extension of his muscles, 
the second as his attempt to create an extensicm of his brain. Both 
'^revolutions'^ have this in common: they need means of transportation 
and distribution. The sources of physical energy, such as electricity, 
gas, and water of the original industrial revolution, needed means of 
transportation. The lack of transportation and distribution facilities 
during the era of industrial development is said to be primarily re- 
sponsible for the concentration of industry within certain areas, causing 
severe social costs today* 

Transportation and distribution are likewise of great importance 
for the "second revolution'*. It would be impossible and economically 
not feasible to have a giant set of computer files duplicating data every- 
where they are needed; similarly, it would cost too much to have a 
powerful computer every place it is wanted. 

In the first industrial revolution the means of transportation and 
distribution lagged seriously bdiind the need for them. Today there is 
a similar lack of computing facilities, var3ring, however, in degree 
from country to coimtry. The degree and character of the existing 
"transportation bottle-necks" might be identified as being of a technical, 
economic and institutional nature. 

* 

Martin, James* Telecommunication; and the Computet. 1969, p. 4* 
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2.2 SIGNIFICANCE FOR MANKIND 



It can be seen from the wide range of applications that computer/ 
telecommunications technology is destined to make a major impact on 
society. In fact its social importance is implicit in the very term "in- 
formation", for information is in a fundamental sense "the basic stuff 
ofhun^an society".* 

A cumputer/telecommunications system organised as an ubiqui- 
tous network might be compared to a body*s "nervous system", for it 
is the electronic telecommunications infrastructure of the economy. 
Consequently, quantum jumps in nnan*s ability to collect, retrieve 
and manipulate information will ocompany and effect fundamental 
changes in the nature and quality of societies 

It is predicted that the post-industrial society will be an "instant" 
one and that almost every activity, whether in art, science, education, 
government or industry, will centre on and in fact function through the 
ubiquitous computer network. 

Of all the new technologies which have burst i^)on society in recent 
years - rocketi^, nuclear energy, radically new medical techniques - 
there is general agreement that the technology of communication is the 
most important. The others altered the physical environment; but tele- 
communications can directly alter mankind^s knowledge, values, pre- 
judices and cultural pattern. 

To administer increasingly complex societies one is forced to 
think less of computers, telecommunications and information as separ- 
ate entities and more in terms of a "total information concept". This 
must be done if one's intention is to guide progress towards desired 
ends rather than simply react to change. 

The potential importance of a "total information" system in post- 
industrial society is difficult for the layman to grasp or even for the 
expert to express. He.'e one might cite Nigel Calder to good effect: 

"Indeed, the only way fully to grasp the potentiality of combining 
computers with modem communications, and to judge what part they 
will play in daily life and in the work of the community, is to think of a 
system incorporating the cornputing, publishing, newspaper, broadcasting, 
library, telephone and postal services of the country, together with large 



* Sackman» H.» "The Information Utility, Science and Society", in The Informa- 
tion Utility and Social Choice, p. 143 ff. 
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slices of teaching, of government, of industrial and commercial 
operations, and of many professional activities", * 

2.3 THE SHARING OF COMPUTER POWER 

The growth of computer centres into regional, national and inter- 
national networks is the subject of this report. The goal of the computer 
utility concept is - as defined at the beginning - to share among customers 
who are geographically far apart the complex commodity embracing "raw 
computer power" and the v "ious computer services. 

The key to these systems is the term "remote", i. e. , the means 
by which this "computer power" (whichphysically includes such elements 
as a mass storage system, a working memory and a data processing 
unit) is shared. The user of these new services no longer needs to be 
located next to the computer site, but can gain access to the computer 
via remote terminals attached to telecommunication lines. In other 
words, the former physical transportation of data by messenger or 
mail (slow, and subject to weather and traffic conditions) between the 
customer and the central processing unit, can now be done by commu- 
nication links. (A communication link or a channel may be defined as 
a path for electrical transmission of signals representing information 
between two or more stations or terminals). 

Consequently, the computer utility concept may be defined as the 
sum of two systems: computers and telecommunication facilities. This 
definition involves complex combinations of such factors as: 

- time; 

- computation speeds; 

- instruction repertoires; 

- data and procedure bases; 
on the computer side and 

- peripheral equipment characteristics and usages; 

- communication speeds; 

- communication capacities; 

- access time to the system 
on the communication side. 

* Calder, Nigel, Technopolis, Social Control of the Uses of Science, MacGibbon 
andKecLtd,, 1969, p 208« 
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Table 1 is an attempt to portray something of the complexity 
involved. 

2.4 BASIC COMPUTER UTIUTY CATEGORIES 

As mentioned before, not only Is the system a complex commodity, 
but its configuration and the ways computer power can be conveyed to 
the customer are manifold. They may be categorised by a functional, 
operational or institutional mode as follows: 

a) Functional mode 

Special or general purpose applications may be distinguished 
according to the program written for the system. 

- Special purpose - typical applications of <^his kind are reser- 
vation and stock quotation -systems. In this system the central 
processor is restricted to the performance of a single function 
or a group of related tasks specified In advance by the system 
designer. 

- General purpose - in contrast to the above system, specially 
tailored for one application, the general purpose system can 
handle many different kinds of tasks, but within the limits of 
any general task for which a digital computer program can be 
written. 

b) Operational mode 

- Batch oriented - in this system each customer's programme 

is handled on a queuing or scheduled basis with fixed priorities, 
i. e. , completing Customer A*s work before going to Customer 
B, etc. The operation here is similar to that in a normal ser- 
vice bureau; the batch processor operates under the control of 
an "operating system" (except for the fact that with telecom- 
munications the data and programmes can be transmitted directly 
between the user and the computer). 

- Responsive and/or time sharing - the term "responsive" carries 
the connotation of immediate access or "real time" operation; il 
is made economically feasible through techniques known as time 
sharing. In a time sharing system the computer has many users 
and switches its attention from one to another at high speed, 

i. e. , at a rate that is rapid In comparison to human response 
time. By dividing its work into small sections and scanning 
from one user to another, programmes are multiplexed together 
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in a continuously repeating cycle. Ideally the length of this 
cycle is short enough to leave any single customer at a remote 
terminal console unaware of the intermittent nature of the 
service rendered; he has the impression of being the sole user 
of the system. Some authorities reserve the phrase "time sharing*' 
for this type of system; some include all on-line real time sys- 
tems in this category. Others extend its usage eo other types of 
systems performing several tasks at once. The term "multi- 
access-system" is also used in reference to computer systems 
with many on-line users. 

c) Institutional mode 

The distinguishing characteristic in this instance is the owner- 
ship of the system which makes it possible to differentiate between 
private and public computer systems. 

Public systems offer their services to any customer who wants 
to subscribe. CDC*s CYBERNET serv?ce» forexample» has a network 
with the following capabilities: 

- super computer processing; 

- remote access; 

- multi-centre network; 

- interactive data record management; 

- conversational time sharing; 

- a library of warranted applications programmes. 

Private systems are those whose use is restricted to members 
of the holding organisation. An example is the Ford Motor Company's 
network. 

Another interesting example of a private service is the SITA 
High Level network. ♦ Neither a computer manufiacturer nor a common 
carrier provides this service, but rather a group of airline users em- 
ploying leased and public communication lines in aii excellent configur- 
ation. This is a somewhat unique situation in view of the fact that commu- 
nications and switching, normally a "natural monopoly", are used in a 
service that does a number of different tasks (seat, hotel and car reser- 
vations) for SITA members. 



SITA = Soci^t^ Internationale de Ml^communicatlons a&onautiques, SITA 
is a co-operative, non-profit organUation of airline companies, with headquarters in Paris. 
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2.5 COMPUTER-SERVICE BUSINESS CATEGORIES 



These categories of computer utilities have three distinct elements; 

- The basic computer facilities - central hardware* and "execu- 
tive system"**. (Their product was formerly termed "raw 
computer power"). 

- The telecommunication system , which interconnects by means 
of circuits (telecommunication channels as electric paths): 

- machine (central processor) to machine (data bank applica- 
tion); 

- subscriber to central processor; 

- subscriber to subscriber: the telecommunications may either 
be switched (as with the telephone trunk network) or perma- 
nently connected (leased line) 

- The service provided by the system utility - for example pay- 
roll service, monetary control, information storage and re- 
trieval, invoice generation, etc. 

These functional elements provide a basis for categorising the 
many different types of businesses that exist or mi^t exist within the 
computer/telecommunication complex. The crucial question here is, 
who provides which service, singly or in what combination ? This 
touches on the question of whether common carriers should provid^^ 
telecommunications alone or computer power and services as well, or 
whether non-common-carriers, such as computer manufacturers, ser- 
vice bureaxix and others, could or should enter the telecommunications 
market too, in which case, how ? 

The Canadian report, "Policy Considerations with Respect to 
Computer Utilities"***, idaitifies the following business categories: 

- supplier of remote computer services; 

- integrated supplier of special services; 

- purveyor of raw computer power; 

- telecommunications computer utility carrier; 



* Central hardware might include a central processor unit (CPU), a storage 
system (core, drums, discs, tape, etc.)» a working memory, etc, 

** The "executive system" comprises both hardware and software, viz.. IFIP- 
ICC definition: "An executive programme designed to OTganise and regulate the How of 
work in the dau processing system". See IFIP^ICC Vocabulary (IFIP-ICC - International 
Federation for Information Processing - International Computation Center), 
♦ Telecommisslon Swdy 5 a), c), d), e). pp^ 8-12. 
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- independent service retailer; 

- total computer utility; 

- public computer utility. 



a) Supplier of remote computer services 

This type of business operates centralised computer centres and 
makes raw computer power available via cable to remote terminals of 
the customer. In addition, most organisations supplying such service 
also provide a host of special application programmes. This kind of 
service bureau is mostly maintained by major independ^it bureaux and 
the large EDP manufacturers, such as IBM, GE, GE-Bull, CDC, ICL 
and Siemens, to name a few. 

Parkhill's example* of balancing the load on a computer utility is 
derived from the fact that the rotation of the earth leads to time-shifts 
which are reflected in a corresponding shift in peak load time. This, 
given reasonably economical wideband communication channels such as, 
for example, those offered by satelUtes, the excess capacity of one 
utiUty during periods of decreased demand could be used to augment 
the capacity of another utility whose demand is coming up to a peak. 



b) Inte grated supplier of special services 

The characteristic of this business category is the fact that it 
does not seU raw computer power but rather its services to customers 
who are non-programmers. The services are made possible by special 
packaged programmes tailored for special applications. 

Examples of this type are Keydata Corporation's accounting ser- 
vice, or Bunker Ramo's share quotation service. Keydata's services 
include professional billing for doctors, etc. ; Bunker Ramo offers a 
stock quotation service to the brokerage community with order entry, 
inventory checking, and up-datii^ and credit checking. 



c) Purveyor of raw computer power 

This type of service offers the use of the computer utility. It is 
a sub-division of the ••supplier of remote computer services*^ category, 
as it offers raw computer power but does not supply many application 



* parkhill, Douglas, The Challenge of the Computer Utility , Addison -We$ley, 
1966. p. 143. 
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programmes other than compilers* and information retrieval 
programmes. 

d) Telecommunications/computer utility carrier 

For technical, personnel and economic reasons this business 
category aims at integrating traditional telecommunications, such as 
telephone, telex, etc. ; v/ith the computer utility, since both use the 
same transmission and switching media. The characteristic of such a 
hybrid organisation would be that it could supply both traditional tele- 
communications and raw computer power over existing telephone net- 
works. 

e) Independent service retailer 

Distinct from the business categories described as purveyor of 
raw computer poser and telecommunications/computer utility carrier, 
these organisations do not own, but rather sell surplus memory capacity 
and processing capability of all the above-mentioned organisations. They 
fill these **memory spaces" and CPU capabilities (i.e. , raw computer 
power) with their customers* and their own data and programmes. The 
independent service retailer offers ^^application service" conveyed to 
remote customers by the facilities of such telecommunication carriers 
as AT and T or the PTT administrations. (The computer power sharing 
concept between many remote users is defined as sharing the overhead 
costs which translate into lower prices. ) 

With proper encouragement and early establishment of compati- 
bility on the computer utility side, as well as the transmission side, 
this type of organisation could be the instrument for a rapid growth of 
the application services industry. 

f) Total computer utility 

As an alternative to the sort of functional segmentation of the 
industry implied by the preceding categories, the Canadian report** 
envisages an integration of application services, communication faci- 
lities and computer power, in a monolithic company operating as a 
"Total Computer Utility". In fact, as common carriers are considered 

* viz, » the IFIP dcftnition: ''A program designed to transform (e.g. translate), 
assemble and structwe programmes expressed in terms of one language (e.g. . a procedure- 
oriented language) into ecjuivalent programmes expressed in a computer language - which 
is used within the purveyors* centre. " 

** TelecommlisiOT Study, op. cit. . p. u. 
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a ' Wtural monopoly" in most OECD countries and are often writfen into 
the Constitution as such, this concept merits serious discussion. Western 
Union and UCC in the United States are working in these directions. Both 
are engaged in every facet of the computer utility, providing their cus- 
tomers with any desired mix of raw computer power, data transmission 
and switching, and application services. 

g) Public computer utility 

As the term implies, these systems supply computer power to 
many customers outside the owner organisation. The systems have 
generated the greatest interest and have led to the term "public com- 
puter utility". The interest is explained by the promises of making 
both digital and analogue data information services available to school, 
home, laboratory and business on a common basis, similar to other 
utility services, such as water, gas, electricity and telephone. 

Examples of these public computer utilities already operating 
to some extent are to be found in the United Kingdom and the Federal 
Republic of Germany; the National Data Processing Service (NDPS)'*' 
of the British Post Office Corporation and the Datel GmbH. ** 



* It is interesting to note that the British Telecommunication Carrier (the former 
GPO) entered the highly competitive data processing market before it became a public cor- 
paatlon: - Post Office (Data Processing Service) Act, 1967 (NDPS). 

- Post Office Act, 1969. 

** Datel GmbH should not be confused with the "Datel Service" a general term 
for all dau -transmission services of common carriers. The shares of Datel GmbH are distri- 
buted as follows: Deutsche Bundespost, 40%; Siemens, Telefunken, Mixdorf, each 20%. 
(Recently Nixdorf and AEG Telefunken signed a joint research and marketing agreement.) 
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Chapter 3 

COMPUTER/TELECOMMUNICATIONS SYSTEMS 
AND THE SERVICE SECTOR 



3.1 GENERAL REMARKS 

In the introduction to this report computer/ telecommunications 
systems were characterized as allowing remote and instant, i, e, ^'real 
time*\ access to data and information as well as the manipulation of 
such data and information. The following definitions may alleviate the 
considerable semantic diMculties arising from the terms '*data'* and 
"information**, 

- data : **a representation of facts or ideas in a formalized manner 
capable of being communicated or manipulated by some process** 

- information : **the meaning a human assigns to data by means of 
the known conventions used in its repres^tations", * 

The various meanings of *'real time" will be discussed. Generally 
It refers to both data and Information, introducing them into a system at 
the time of their occurrence and having access to them for any kind of 
manipulation. 

These capabilities have been the major argument in favour of 
employing data-processing systems In general. The technical advances 
which have made the computer/telecommunications concept possible, 
however, have widened the range of applications which for technical 
and economic reasons were previously impossible. 

To summarize* ** 

It is now technically feasible to bring the full-scale computer 
complex to anyone In the world served by suitable telecommu- 
nication facilities, 

* inp-ICC Vocabulary, p,3, 
** Telecomml«ion Study, p, 12, 
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- The interaction between the central computer and the remote 
user is essentially instantaneous, so that the user receives 
services indistinguishable from those he would receive if he 
were physically present in the same room as the computer. 

- The cost to each user is only a small fraction of what it would 
be if the same services were provided by individually-owned 
com puters. 

- The separate achievements and data collections of many indivi- 
duals can be pooled in large public files so that their contents 
become simultaneously available on demand to all subscribers. 

- The technique of time--sharing has made direct dialogue between 
man and computer economically practicable. 

- The interaction between man and computer allows a harmonious 
blending of the capabilities of each« 

- Computer/telecommunications systems have been successfully 
applit>d to many fields, such as engineering design, information 
retrieval, medical diagnosis, problem solving and computer 
programming. 

Where automation and productivity improvement is concerned, 
the service sector promises to become a considerable field for appli- 
cations of integrated computer/telecommunications systems. According 
to economic tiieory an economy is generally divided into three sectors: 
agriculture, industry and services. In the book "The Service Economy", 
Victor Fuchs '' defines the service sector as including the private indus- 
trial divisions of trade, finance, insurance and real estate, personal 
and professional services and general government services* 

Whereas industrial and agricultural production were early subject 
to automation, resulting in higher real incomes and more real goods 
both in quantitative and qualitative terms, it was not possible to exploit 
technical progress and productivity increases in the service sector to 
the same degree. 

The service sector can be characterized as a large "processor" 
of data and its efficiency could therefore be measured by; 

- the degree of sophistication of the output, 

" the allocation and sophistication of human resources, 

- the time consumed to provide services. 



* Fuchs» '"or, R. » The Service Economy ^ National Bureau of Economic 
Research, New York. Columbia University Press. 1968. General Series No. 87. 



Computer/communication technologies can obviously make a major 
contribution to the automation and improvement of activities in the 
service sector. As most of these services could run on or even through 
those integrate systems, they could have the impact of the steam aiglne 
in the first industrial revolution. Their macro-economic impact may be 
illustrated in the following considerations. 

Some economists argue that the lack of increase in productivity 
is a cause of inflation, since wages are increasing more rapidly than 
productivity (see Table 4). A look at the structure of the economies of 
OECD countries shows the importance of the computer/communication 
complex in the productivity picture. Tables 2 and 3 indicate that almost 
half the active population in most of their economies is engaged in some 
kind of service activity, including education, health care and government. 
Thus the organisation and behaviour of this economic sector is a main 
contributor to qualitative and quantitative economic growth. Even more 
so as an increase in the service sector is noticeable in all Member 
countries. 

It is estimated that in 1980, 65% of all American civilian employees 
will be engaged in service industries. In the employmoit context this 
implies that nine out of every ten new jobs created within this time span 
will be in the service sector. * 

There are additional motivations for the introduction of computer/ 
telecommunications systems in the service sector: 

- There is no longer any justification for excluding employees in 
the largest economic sector from the increases in real income 
allowed in other sectors, merely on the grounds that productiv- 
ity increases here are small. Social disturbance and inflationary 
tendencies could thus be prevented by means of the new techno- 
logies. 

- Since this sector is not attractive in terms of income categories, 
it already suffers from a considerable lack of highly qualified 
manpower, resulting in bad and expensive services. It is not an 
exaggeration to say that the quality of life is thereby severely 
affected. 

- We have now reached a stage in man's learning when the quantity 
of informajtion being generated in industry, governments and the 
academic world is reaching alarming proportions; this is euphe- 
mistically, and wrongly termed **the information explosion" - 
wrongly, because explosions end their violoit growth suddenly 

* David, E, Jr., Science Adviser to the United States President, "Computers 
and the Nation", in Computers and Automation, September 1971, p. 13, 
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Table 3 

CIVILIAN EMPLOYMENT BY SECTOR 



Agriculture 


Industry 


Service - 
Industries 




UHITfO i 
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I ^ 41.9 
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34.8 




48 1 


?8 3 47 « 






43 2 
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44 « III 8 
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^ 48^ 
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83 
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- 33 7 




\ 

1 i 1 1 t t i i i t t 


**>>,^^^^^ CANAO^^ 

37 9 


S4^^^^^^^^ ^1 

47 3 



58 ^7 60 6' 87 63 64 6^ 66 6? *»6 S7 ^« so «? 61 64 6*» 6f f * *vf ^ ' «*« f.- 6? 6^ 64 6^ 66 6? 



The figures shown on this chart rep^eseni percentages on a loganthmtc scale 

Source : OECD At Work, March 1969, p. 126. 
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Table 4 

OUTPUT PER WEIGHTED MANHOUR 
AVERAGE ANNUAL PERCENTAGE FATES OF CHANGE FOR SELECTED PERIODS, 
US PRIVATE DOMESTIC ECONOMY : MAJOR SECTORS 



6 




1889 - 1919 191^- 1948 - 1948 - 1960 



Sott.ce i John W. Kendrick, technology aid Productivity Trends in the US-Economy, Sectorio} Trends ond Shifts^ 
in Symposium on Improving Productivity through Technology m the Service Sector of the Economy, 
Notional Academy of Engineering, November \, 1971. 
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whereas the growth of man's information has no end in sight - 
only more growth. Ready access to information together with 
the means for assimilating it could be considerably assisted 
by the use of computer/telecommunications systems. 

This broad survey of the promises of telecommunications-based 
computer systems as a resource for improving the capabilities of the 
service sector might, in addition, reveal some planning parameters 
which touch upon considerations of the systems themselves. Before 
they can become a resource for the service sector, they have to prove 
their capacity to satisfy the needs of large-scale economies. Such pros- 
pective economies for the service sector, leading to improved produc- 
tivity, depend in tun on high levels of traffic. Consequently, the dis- 
cussions in this chapter should be interpreted as: 

- first, suggesting some of the promises which computer/ 
telecommunications technologies hold for the economy, parti- 
cularly the service sector in this Instance; and, 

- second, indicating where a critical mass of users might be 
found to generate the necessary traffic and construct such a 
network. 



3.2 GOVERNMENT 

If public planning and governmental operative functions are charac- 
terised as being basically "the collection and manipulation of informa- 
tion"*, a major user of computers and telecommunications may well 
be government, particularly with respect to new ways of co-operation 
between different units of public administration as well as contacts with 
the public. These new systems seem not only appropriate for the new 
role of public administration as a complex service network responding 
at the right time to shifts in social demand and national priorities, but 
they also promise more efficient and more economical management of 
public services. 

The following are some of the criteria emphasized in the literature 
on the subject: 

- there is a need for more efficient liaison between employees and 
data centres of federal and central government; computer/ 
communications systems can provide this; 

* Genscher, H.D,, Minl«er of the Interior, Federal Republic of G^many, in: 
PK Personenkennzeichen , Heft No, 7, Offentlichkeitsarbeit des Bundesminist^iums, June 
1971. 
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- decision-making processes and the structure of information 
flow should be improved so that determinations can be made 
against programmed criteria* within supporting information 
systems and at prescribed decision levels; 

- in certain areas of public services, such as law enforcemait, 
medicine, social security and education, there is need for 
computer/communications networks to imp3X)ve the execution 
of major national programmes. 



3,2, 1 Expected macro-economic savings in public services 

The possible 10% savings, previously mentioned in annual 
government budget, applies to the qualitative and quantitative improve- 
ment in the managem«it of public services. However, they stand for 
the service sector as a whole and take into account, besides the cost/ 
benefit advantages in the provision of those services, the changed life 
style and the quality of life of individual citizens. 



United States experts in the field have emphasized the enormous 
impact of these changes in the savings that can be made on the achieve- 
ment of national goals throu^ better decision-making and policy analysis 
at the federal government level. The following projections** were pre- 
sented for illustrative purposes* The United States Govemmait will 
spend some $ 1,6 trillion in the course of the next ten years for social 
r ?ed projects broken down as follows: 



Proiect Expenditure in Billions 
— of US$ 

Agricultural research 2 

Highways 50 

Mass transit 15 

Transportation services 20 

Education 3^*0 

Health 450 



ThlJ would not only be of help to the executive officer but Also to a possible 
"Ombudsman" dealing with public complaints of bad public service* 

** A Technology Assessmen t Methodolo^! Computef<*Communication< Net - 
works, by Hugh V. 0*Neill, Washington, ane Prepared by the Miue Corporation for 
the Office of Science and Technology, Executive Office of the President. Washington, 
June 1971. p, 144, 
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Project 



Expenditure in Billions 



of US $ 



Welfare 700 

Urban redevelopment 60 

Water and power 50 

Retraining 19 

Total : More than $ !• 6 trillion 

These experts believe that 10% and more could be saved at least 
in part through the use of integrated computer/ telecommunications sys- 
tems. If there is a saving of only 10% this could be some $ 160 billion 
which could be re-allocated to critical areas in these programmes. 



Another well-reputed expert agency arrives at similar results 
and recommends the immediate establishing of such plans for computer/ 
telecommunications networks offering both traditional services (telephone, 
telex, etc,) and new broadband-consuming telecommunication services. 
The lED/EIA* predicts savmgs on public services thn)u^ the applica- 
tion of such broadband networics in the following field: 

P ublic Service Most Likely Savings 

Domestic Air Travel • over $ 6 billion 

Hi^ways over $ 6 billion 

Police protection over $ 3 billion 

Post Office nearly $ 6 billion 

Fire protection over $ 1 billion 

Recreation over $ 28 billion 



3, 2. 2 Conceptual studies of networics and services 

Studies done for California and Nebraska** provide a basis for 
appraising the extent of the data entry points that will be involved in 
these computer/telecommunications systems* Table 5 shows the pat- 
tern of information flow between federal, state and local governments. 



* The lED/EIA Rcsponjc to the Federal Communication* Commiiion Docket 
18397, Part V, The Future of Broadband Communications, submitted to the FCC in October 
1969, Industrial Electronics Division, Electronic Industries Association, Washington D« C« 
** Sec Studies of Lockheed Aircraft Corporation for the States of Nebraska and 
California. 1969. 
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Table 6 shows the range of information exchange, i,e, , telecommuni- 
cation requirements, for example, within the departments of the State 
of Nebraska. The Studies of the Lockheed Aircraft Corporation make 
it quite clear that in most cases only time-shared, computer -utility 
type operations are economically feasible. In addition, these studies 
show that infoi-mation exchange requirements include wideband data 
and image transmission media to provide such services as : 

- personal identity data - social security number; 

- personal employment data - employers, previous employers, 
occupation, earnings; 

- personal education data - schools, courses, degrees, achieve- 
ments, numbers and ages of pupils and teachers, etc. 

- welfare data - periods of welfare, reasons for aid; 

- health data - physical deficiencies, number of hospitals, age 
of hospitals, number of beds, numbers of doctors and nurses, 
etc. ; 

- tax data; 

- voters registration data; 

- licences and permits; 

- law enforcement data; 

- court actions - plaintiff and defendant, court, date, type of 
action, result; 

- probation data - probation number, offence, terms, conditions; 

- registered personal property - cars, motorcycles, boats, fire- 
arms, dogs, ambulances, elevators; 

- vehicle registration files; 

- land details - zoning uses, assessed value, taxable value, 
deeds, water and mineral ri^ts, drainage, soil type, details 
of buildings, owners, sales, etc. 

- owner occupant files - names and addresses, licences, occu- 
pation group, place of work, children at school, income group, 
vehicles owned, police records, etc. 

- street section records - name, class of street, length, drain- 
age, limits, intersections, surface, traffic data, parking data, 
streetlight, sewers, signals, accidents, etc. 

For the quantitative approach (i. e. , how often, how much and 
where to where), two characteristics are of equal importance for the 
planning of these network requirements: 
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- the same data may be used by different sectors of society, 
and; 

- one sector may need data coming from different sources. 

Both are of equal importance for planning the capacity and 
flexibility of telecommunication lines along which data ars to be trans- 
ferred. 

However, the location of files, and the question of what data are 
to be stored where will be determined by the balance between data stor- 
age and data transmission costs* * In any event the tariffs as well as 
the performance of telecommunication links will be major factors in 
government decisions to introduce new services, such as education 
programmes (computer-aided instruction), as well as g^eral business 
utilities, which will technologically permit a more equitable distribution 
of information (and consequently of power). The alternative is to risk 
exacerbating serious tensions in our society by permitting further 
widening of the gap between the information-rich and the information- 
poor. 

3.3 REFERENCE SERVICES 

The first commercial applications of on-line real-time and 
time-shared modes of operation of computer/telecommunications sys- 
tems were those which involved access to a data base by many remotely 
located users* These early systems were airline or railway reservation 
and stock market quotation services. 

At present, applications are extending rapidly and specialised 
information networks are being developed for handling such diverse 
forms of information as police records, credit reports, medical and 
legal files, and scientific data of all kinJs. 

These applications, however, will expand more and more as 
trade-offs among these systems are realised and remote access systems 
become economically more attractive. 

Already airlines are beginning to link passenger seat reserva- 
tions and freight scheduling systems, and inter-connections are being 
made, not only between airlines, but also between hotel, car-hire and 
even entertainment reservation services. 

* This interdependence of possible applications and the balance between 
data storage and processing costs and transmission tariffs are the subject of Chapter 5. 
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Some of the broad service categories which might develop 
similarly are: 

- professional services - legal, medical, law enforcement, 
scientific, engineering, pharmacy, agriculture; 

- business - credit, real estate, marketing reports, regulation, 
prices, trade data; 

- consumer - consumer information systems, price comparison 
quality comparison, 

- general information - political and economic data, historical 
data, travel, weather, entertainment. 



3.4 EDUCATIONAL SERVICES 

Of all applications, the computer/telecommunications-based 
educational services seem to offer the greatest long-term promise. 
Here the emphasis is on supplying a computer-ori^ted service to the 
individual and providing facilities for the further education of profes- 
sional people-already an important political programme in many OECD 
countries. More emphatically, some authorities consider these tools 
a major contribution to overcoming the so-called education crisis which 
takes the form of a lack of teachers; some cost-performance studies 
have been undertaken to compare the economics of computer-aided ins- 
truction with traditional teaching methods. Kopstein and Seidel, for 
instance, estimate a cost of 11 centa per student per hour for CAI 
(computer-administered instruction)* The cost of traditional instruc- 
tion theotherhand, is expected to go up from the current level, esti- 
mated between 89 cents and $ 1. 10 per student per hour4n hi^er 
education. * 

Without going extensively into this complex field, the nature of 
education suggests four general areas in which the computer utility 
concept can be of service: 

- as an aid to bibliographic and textual retrieval in libraries; 

- as an aid to solving problems; 

- as a tutor In conveying didactic information; 

- as a simulator of situations, with extensive use of visualized 
graphics, etc. 

* Kopstein, Felix F. and Seidel, R. Computef^adminiitefed Inmuction versus 
Traditioflallyadministered Instruction; EconomicSt George Washington University, Human 
Resources Research Office, 1967» pp. 31-67, 
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—Parker-is convinced that it would be possible thus to bring up 

a new social generation. He argues that if people had access to both 
information and electronic aids to information and information-processing 
from earliest childhood, the present training and re-training throughout 
their lifespan mi^t be superfluous and the result could be a more pro- 
ductive society, * What may be ultimately achievable cannot be decided 
here, nevertheless, it may be safely concluded that these applications 
of computer/communications systems could contribute significantly to, 
or even make feasible, the much discussed pfans in many OECD coun- 
tries for permanent education. Consequently, these possible applica- 
tions should be included in planning computer/telecommunications 
requirements. 

A very important fact is that it is now also possible to have 
access to analogue-represented data, such as books; newspapers and 
microfilm, in a time suitable for use from a time-sharing system. Here 
only the selection and transmission would be under computer control. 

The demands made on telephone lines which allow remote dialogue 
between students and computer can easily be understood from recent 
developments on the terminal side. 

Considerable effort is being expended on developing relatively 
low-cost graphic terminals whose purchase price now varies from a 
minimum of $ 2,600 to a maximum of $ 14,000 and whose monthly 
rentals range from $ 75 to $ 3, 700**. One way of bringing prices down 
lies in the exploitation of widely developed television technology. How- 
ever, an important difference between ordinary television sets and such 
a 'Videographic display" is the latter's memory requirements. Usually 
each graphic terminal (such as the Rand- Tablet, for instance, on which 
the studait can write and draw figures for display and manipulation) 
requires its own data store and interface device and is, as a consequence, 
relatively expensive.*** 

An exception may prove to be the Bitzer Console, a plasma dis- 
play panel with inherent memory which is digitally addressed. The 
console is a flat sheet (actually a sandwich of two flat sheets of glass 
in which is imbedded a gas) very small spots of which can be caused' 
to glow through a light-pen; the image is composed of 512 x 512 dots on 
a ten-inch-square screen. This is the backbone of the CAI System, 
Plato IV, which Bitzer and his colleagues developed for the University 
of Illinois. In its final form Plato IV will comprise 4,000 plasma dis- 
plays tied to a CDC 6, 000 and a Burroughs Illiac IV. 

* Parker, W.B,, "Information UtUitiejand Mass Communications**, p. 67. 
** The Emerging Technology (Rand Corporation)^ p. 314. 
*** m cost is estimated between $1,000 and $2, 000, Ibid,, p. 314. 
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Mass produced, the Bitzer Console promises to bring costs 
down below $500* and is considered a very significant breakthrough 
on the way to practical information utilities* Its implication for com- 
munication data links can be easily understood if one recalls that com- 
monly used telephone lines offer only a transmission capacity equal to 
4kHz. whereas visual displays, such as the videophone, require wide- 
band transmission facilities between 500 and 2,000 kHz, and entertain- 
ment TV up to 500, 000 kHz. 



3,5 FINANCIAL SERVICES 

Professional groups increasingly appreciate the advantage for 
them of the remote access offered by specialized networics. Until now 
most interest has been shown by the worldof finance. Its representatives 
were among the first commercial applicants of the on-line real-time and 
time-shared modes of operation which involved access to a common 
data base by telephone lines. (This could be considered a micro-economic 
approach). Bank, insurance company and investment broker have been 
realising productivity increases throu^ the new technologies with the 
resultant economies of a data-processing system over their former 
manually operated services. 

At the beginning of real-time computer systems in the banking 
sector, the teller used "machines" to update customers* accounts. In 
the Swedish SIBOL project, this idea has been perfected (Table 7). 
Financial transactions are conducted without cash or cheques, similar 
to credit card transactions. The customer has simply to identify him- 
self at one ol the telecommunication terminals situated anywhere on 
the service network of the bank. Details of the transaction are keyed 
into the terminal and sent over communication lines to the computer 
which stores the record of the payee and payer. The latter^s record is 
debited and the former»s credited. The financial transaction is accom- 
plished and a statement mailed by the computer to the customer. 

The expectations of such computerised banking systems - 
equally true of similar applications in such operations as plane and 
hotel reservations - have recently been published for a French bank 
which links 25 branches all over France to its CPU in Paris. It shows, 
clearly, the cost advantages of on-line computing (Table 8). However, 
most organisations find that the computer does not actually replace 
manpower, but permits better use of existing staff and efficient handling 

* '^Information Syttems Applications in Education**, by H.F. Silberman and R.T. 
Filcp, in Annual Review of Information Science and Technology , Vol.3, a968, p. 382. 
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Table 8. A TIME-SHARED SYSTEM FOR ALL BANK BRANCHES 



1,500,000 Fr/yr, 



1, 100,000 Fr/yr. 



Data Collection 
* (60 employees) 

Data transmission costs 
Oil Jie public switched 
telephone network 

Transport of docuna:its 
by all physical means 



+ g^oss expenditures 
including amortization 
costs 

- for 1/0 devices 

- for transmission 
facilities (modems) 



Total overhead costs 

Savings could be computed 
as follows: 

Personnel - Office 
clerks (180 employees) 

Desk and machine 
amortization 



Actual savings 



NOTE : CPU-time, identical in both cases, 
is not included in the comparison. 



450, 000 Fr/yr. 
3,050,000 Fr/yr. 3,050,000 Fr^rr. 

720, 000 Fr/yr. 

320, 000 Fr/yr. 
1,040,000 Fr/yr. 1,040,000 Fr/yr. 

4,090,000 Fr/yr. 

4,500,000 Fr/yr. 
1,400,000 Fr/yr. 

5,900,000 Fr/yr. 5,900,000 Fr/yr. 

-4,090,000 Fr/yr. 

1,810,000 Fr/yr. 



1,040,000 Fr/yr. 



SOURCEi Colloque international sur la t^l^informatique, Paris, 1969, Vol. 2, p. 1104. 
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of the exploding number of transactions. Thus it seems a contradiction 
that banks in some Member countries are beginning to impose rather 
hi^ charges on their customers for each transaction. 



3.6 MISCELLANEOUS APPLICATIONS 

Without going further into the efficiency audit approach to 
computer/telecommunications systems, one can safely assume im- 
maise economic advantages in their use. Unfortunately one cannot 
yet forecast the ultimate size of the user group. 

There is a considerable bottleneck in the field of telecommuni- 
cations to be overcome by planning parameters for future networks in- 
cluding a wide range of possible applications from both an economic and 
a societal point of view, (Some were discussed previously as CAI and 
consumer information S3*$tem$. ) 

An enormously potential market for computer power and seirvices, 
involving appropriate telecommunication, clearly lies in future applica- 
tions to the needs of: 

- small business; 

- professionals (doctors, architects, sales agents, etc. ) and 

- the home. 

For the small businessman, such applications could substantially 
improve his competitive position with regard to the large corporations, 
because they could provide him with the same sophisticated planning 
system, market analysis tools, accounting and stock control, and 
ordering procedures employed by his larger competitors. 

Likewise for the professional, time-consuming bookkeeping, 
accounting and billing functions, which now absorb so much of his time, 
could be transferred to the computer. The kind of help such real-time 
systems could provide mi^t be illustrated by the concept that in the 
creative process 1% is inspiration (or art) and 99% calculation and 
laborious working-out of detail. 

' The object of using a real-time system operating as a utility 
is to eliminate as much as possible of the drudgery and enable the in- 
dividual to see as quickly as possible the consequences of his ideas. 
In a process of trial and error, if there are several months involved, 
the creator may have lost much of his original thinking. If, on the 
other hand, he can explore the effect of his ideas in real-time, much 
more fruitful thinking is possible. 
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Within the home the possible use is similarly unlimited. It ranges 
from information storage and retrieval, budgeting, bookkeeping and 
teaching to reception of a newspaper over a CRT (cathode ray tube) 
screen, possibly equipped with a hard-copy device for receiving letters. 
Optimistic experts even predict many elements of true participatory 
democracy throu^ such domestic applications: "beginning with elec- 
tronic opinion sampling, extending next to ele i,ronic vote-taking in 
'ojal elections and referenda, later to national elections, they could 
evaitually permit everyone to vote directly on all major issues*^* 



3. 7 CONSUIVIER INFORMATION SYSTEMS 

Another promising application of computer/telecommunications 
systems would be a consumer information S5^<=i^om. Some of its charac- 
teristics might be described as giving the consumer a possibility to 
retrieve on visual display un?ts the product he is considering, to compare 
its price with others in his town and thus decide where, at which shop, 
and when to buy it. 

It is believed that such a system would not only be convenient for 
the consumer, but also a major instrument to animate competition. 

Some experts believe this system would constitute a weapon in 
the hands of the consumer, enabling him to protect his interests in the 
face of an economy characterized by mergers and the exclusion of com- 
petition on the supply side. In consequaice, the telecommunications- 
based computerized consumer information system could helD realize 
the economic concept of consumer sovereignty. 

3.8 TELECOMMUNICATIONS SYSTEMS AND PRINTED MEDIA 

3.8.1 G eneral remarks 

The economic motivations for introducing new technologies are 
manifold. The opportunities or maricet pressures for exploiting cost- 
reducing processes are generally considered the raison d*6tre of auto- 
mation, loosely defined as increasing productivity, i*e., producing 
goods or offering services with less use of financial and human re- 
sources. 



ParkhlH, Douglas, op.clt. , p. 53. 
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Recent developments in telecommunication and peripheral as- 
pects of the information utility concept promise to revolutionize tradi- 
tional mass-information media such as books, newspapers, magazines, 
letters, etc. , in terms of both production and distribution. 

3.8.2 Recent technolog ical developments 

The two recent technological developments which will profoundly 
change written forms communication are called fa csimile and video- 
phone^, Both techniques have been thorou^ly researched and developed 
and are now ready for mass production. Both devices have been demons- 
trated in various places, among them the World Exliibition of 1970 in 
Japan and more recently in the telecommunications exhibition, '*Tele- 
com 1971", in Geneva. 

Facs imile - The difference between the "old" and the "new" 
facsimile technique is in the time element. Whereas the present 
system (in the form of a facsimile telegram) requires 15-30 
minutes to transmit a document over a telephone line, the "ul- 
tra-fast fascimile" needs only 2-3 seconds for the transmission 
of a document 21 x 29 cm. in size.* 

Videophone - This technique allows transmission of both con- 
versations and documents. It promises througji various possible 
combinations, to offer a new special service - video telephony - 
and an ultra-fast telegram service. This difference from "fac- 
simile" is important: as an independent service, the videophone 
operates in real-time, which means that it needs 1/25 of a se- 
cond 10 transmit voice and image. This has an important im- 
pact on the communications network: 100 to 500** conventional 
telephone lines will be needed to allow communications between 
two remote users. 

However, the use of videophones to transmit all kinds of docu- 
ments opens up exciting application prospects. The economies of trans- 
mitting any kind of written information arise from the fact that it is 
not necessary to code this information, as distinct from the telex 
system, for example, which necessitates at least two steps. 



FITCE Report: Fernmeldewesen - Keiterenty l cklung u nd Forschun^ ; Prospektlve 
Studie fur den Zeithorizont 1985, Nov. 1969, p. 28; Plan et prospectives, Commissariat 
gdndral du Plan, Postes et T^^l^communicaricis, Paris, 1970,, p. 38. 

** Varying with the size of the video screen and the quality of the . smitted 
iruage. Sec FITCE Report, p. 28. 

FITCE: Federation of Academic Telecommunication Engineers of the European 
Economic Community. 
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To use the videophone as an ultra-fast image application would 
be a derived service, because only ^^standing'* pictures are transmitted. 
However, in abandoning the requirements for transmitting a moving 
picture, all kinds of compromises betweai technical transmission 
characteristics and^timeof transmission are possible. 

With respect to possible applications of facsimiles andvideo- 
phones» two merit special maition for both economic and political rea- 
sons: the »*electn)nic newspaper" ^d some of the traditional postal 
services, such as letters, printed matter, postal and money orders, 
COD, etc. 



3.8.3 The electronic newspaper 

The production and distribution of newspapers is a remarkable 
application of telecommunication-based computer systems which has 
already gained considerable ground.* Table 9 illustrates the possible 
consequences, both in the editing and distribution. In the former, in- 
coming news, reports and articles by correspondents located all over 
the globe are introduced into the computer utility; editing is done on 
a device somewhat similar to a TV screen by means of light points or 
electronic correction instruments. 

Distribution of the electronic newspaper is even more fascinating. 
The individual reader chooses via communication links whichever news- 
paper he likes. During the World Exhibition of 1970 in Japan, the 
"Asahi*'** and the *'New York Times*' were transmitted by facsimile. 
It is estimated that - mass-produced - the terminal would cost between 
$ 50 and $ 100.*** 

Similar distribution - but without hard copy - of a newspaper 
was recently presented by l^iatsushita Electrical Industries, making it 
possible to receive a newspaper over video and sound channels on the 
TV screeji in individual homes. 

The challenge of such a "telenewspaper" may be summarized 
as follows: 



* On the production side, Pravda is applying an ultra -fast facsimik system: 
the beiinogramme: Pravda U printed simultaneously in Moscow and Kabarovsk, 8, 000 kn 
apart, via the satellite Molnla I. 

** The Asahi was received through Toschiba Tele-newspaper receiver ATS. 
This prototype works on electrostatic recording with muUistylus electrodes; size of the 
hard-copy: 32 x 45 cm; frequency bandwidth: 240 kHz; transmission lime: 5 mln. 10 se^ 
fur both sides of a page. 

*** Private communication from the manufacturer. 
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Table 9 

ORGANISATION OR A CONVENTIONAL NEWSPAPER/ PUBLISHING CONCERN 



EDITORIAL STAFF 




SALES DEPARTMENT 




CLASSIFIED 






ADVERTISING 



ACCOUNTING 



PHOTOGRAPHIC 
DEPARTMENT 



COMPOSITION 



PRINTING 



BLOCKMAKING 



Dl SPLAY 
ADVERTISING 




DISTRIBUTION 

POST. CAR/ 
PLANE/TRAIN 




INCOMING NEWS 











INTEGRATED PUBLISHING CONCERN - THE ELECTRONIC NEWSPAPER 
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- the information is distributed virtually immediately. (Today 
almost all newspapers refer to events which h?*ve occurred 
12 hours earlier), * 

- the dissemination of information through the presait media, 
such as newspapers and magazines, could be done more effi- 
ciently in terms of fresher information and cheaper distribution* 
At presa:it the powerful publishers' lobby has succeeded in label- 
ling the distribution of newspapers and magazines as a public 
service. Thus the price of the distribution of printed matter 
often covers only 33% of its actual cost and consequently causes 
deficits of many hundreds of millions of dollars* Since the Post 
Offices are not reimbursed, they lose financial resources ur- 
gently needed for the introduction of new technologies within 

the telecommunication services* In some OECD countries 
these very political services prevent post offices, particularly 
those offering both postal and telecommunication services, 
from coping with new technologies for lack of financial re- 
sources. 

Since the computer-utility could make the printing of news- 
papers a la Gutenberg obsolete, it seems feasible for newspaper pu- 
blishing groups to produce and distribute daily information independently 
of the printer and printing press. Basic costs for publishing the average 
good newspaper break down as follows : editing (staff) about 20% and 
printing (press and paper) approximately 80%, A computer utility shared 
among publishers would significantly reduce the latter cost* 

It would be worthwhile to study the application of the computer 
utility as a means of arresting the concentration process occurring 
currently in some Member countries and stimulating competition within 
the vital information medium which the press represents as well as 
guaranteeing a wider range of information from different sources, as 
mi^t be required by the constitution or the political system of many 
members* 

3*8*4 Postal services 

As it is beyond the scope of this report to discuss in detail the 
impact of these technologies on traditional postal services, such as 
transportation and distribution of letters; printed matter and newspaper, 
only certain points will be made* 



♦ In addition* the "telenewspaper" would no longer be subject to printing and 
distribution times, which in turn are subject to transportation and weattier conditions, but to 
the capability of the journalist to transform his knowledge into an article* 
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In recent years it has been proved that the telephone cannot be 
considered as a competitor for written communication. It must be 
emphasized, however, that this statement does not include price-cost 
competition*, but rather legal factors: a telephone conversation, espe- 
cially in the business world, generally requires written confirmation; 
telephone agreements may not legally have the same binding character. 

The videophone-telegram service described eariicr - both as 
a single service and as a sub-group of the information utility - fulfils 
both requirements. 

The speed plus the economies of such a service could easily 
turn it into a competitor for certain mail service, and calculations 
may support this argument. The commercial costs of transmitting 
a page 21 x 29.7 cm. in size are estimated as : 

- $ 0. 003 for within-city area mail delivery, 

- $ 0. 015 for distances up to 500 km.** 

The attraction of such a telecommunication-based postal service 
is evident, if the above-mentioned tariffs are compared with present 
surface-mail rates for a letter to arrive at its destination within 24 
hours: $ 0. 08***, i.e. some 5 to 26 times more expensive. 

Since the front-end-device (the videophone) would be expensive 
in the Ijeginning****, only industry and professionals might afford to 
install and use these video-telegram-terminals. FITCE experts there- 
fore recommend the installation of the device next to post offices and 
traditional letter boxes, so that the service can be used by anyone. 

Incentives and parameters for planning such a service also in- 
volve the fact that, 

- the time of traditional mail delivery is becoming increasingly 
a matter of public criticism; 

- the above-mentioned surface-mail tariffs are themselves only 
planning parameters, since they are steadily increasing; 



* FITCE Report, p. 28. ^ivatclnf<»mationfrom P. Bcrnhard. FITCE. July 1071. 
** FITCE Report, p. 51. Private lnf«mation from Mr. P* Bernhard, FITCE. July 

*** FITCE Report, p. 51. 
**** A itudy by the Centre national d*^tudes des telecommunications has estimated 
these ccsts of videophony: 

$ 800 - Installation costs 

S 100 - monthly rental fees {<x purchase j^lce. $ 2. 000) 
SOURCE: Plan et prc^ctives, p, 36. 
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- the deficit in traditional mail service could itself be a major 
planning parameter for the innovation process: it seems that 
letter mail, printed matter delivered, mon^ order and second- 
class/newspaper services make up the bulk of postal losses 
in most OECD countries. * 

3.9 TELECOMMUNICATIONS AND THE DECENTRALIZATION 
ISSUE 

There is one remarkable fact about electronic communications 
in the sense of message (information) and physical transportation: they 
cannot be substituted for one another, but rather encourage each other 
mutually. 

The first industrial revolution increased productivity through 
the economies of large-scale operations. The tasic concept was central- 
ization in terms of both production and location. Transportation cons- 
traints and lack of geographical choices favoured this development. The 
"bigger*; the entity, the more effici^it th * facilities and institutions of 
govemm^it, law, education and public transportation. This has certain- 
ly been true up to a point - that of a community's optimal size (similar 
in economic theory to the optimal size of a company). That point seems 
now to have been passed and has become the common problem of "urban 
pressure". Since institutions in the service sector are concerned with 
data, figures, money, and "information", they locate in (and grow in) 
their *hiatural" environment. 

Thus shopping ca\tres, administration offices, educational 
institutions and libraries are found close together, primarily because 
of mutual interests and the need to communicate. However, the "exter- 
nalities", including the cost of growth, impinge: the price per square 
foot in urban concentrations, for example, is rising astronomically, 
the flow of traffic has become glacier-like. 

The new computer-telecommunication technologies - videophone, 
switched-conferences, etc. - may not bring about the dispersal of these 

* In the United States, for example, the United Sutc« Po« Office has, since 1925, 
made a profit cnly in the three war years 1943-45, The deficit reported for 1968 for 2nd and 
3rd class mall alone (newspapers, printed papers) came to $835,995,484. Sec J. Keith Horse- 
field, British and American Postal Services in PubUc Enterprise , Ed. R. Turvey, 1970, p.287. 
See also Annual Report of the Postmaster -General, Post Office Department , Washington D. C. , 
1969, p. 244. 

** In Paris, the average traffic flow of a wwklng day declined from 15km, per hour 
in 1915 to 10 km. per hour in 1970. The "o pportunity costs " for personal transportation of 
civil employees, expressed In working hours lost were estimated for 1970 at something like 
700 million francs, SOURCE: PRTF-TV programme on "Costs of Urbanization \ 1970, 
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institutions in their entirety, but they will encourage wider dispersal 
of many of the units composing them. 

It is quite possible that there could be a new working pattern: 
rather than face the rigours of commuting every morning and evening, 
white-collar wo/ <ers might work near or even in their homes, using 
computers, telephones, telex-terminals, facsimile equipment, television, 
videophones, teletype and other equipment which al'ow them to interact 
simultaneously with other people and machines as easily as if they were 
physically in the same room. The cost "spin-off" betweai expensive 
offices and equipment and tele-communication-supported devices could 
be encouraged if companies were to rent these systems to employees as 
suggested by Colin Cherry. * 

Telecommunications as a substitute, or an additional choice, 
for physical transportation was recently demonstrated \\^enthe treaty 
between the United States and Japan concerning Okinawa was signed. 
The Americans and the Japanese linked by satellite communications**, 
sip^d thie agreement simultaneously in Washington and Tokyo. 



* Colin Cherry, Electronic Communication, p. 773. 
** Tribune je Geneve, 17th June 1971. 
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Chapter 4 



THE COMPUTER UTILITY 
AND THE DANGER OF MANIPULATION 



Earlier in this report the necessity for a balanced approach to the 
computer utility was mentioned* This nwftans anticipating the social 
consequences of misdirected telecommunications/computer systems. 
Information utilities, promising so much, have at the same time magni- 
fied the power of manipulation by both governments and private organi- 
sations to an unprecedented degree. 

Here we might best concoitrate on what may be called "economic 
privacy**. * 

Such privacy of the individual exists insofar as industry does not 
instantly know what goods, at what price and in which region, are 
requested at a given time. The individual consumer pattern might simi- 
larly be considered a sphere of individual privacy. With the new compu- 
terised banking systems (such as the SIBOL project of a cashless or 
chequeless society) and other business applications, the evaluation of 
this economic privacy - i. e. the instant x-raying of th( individual- 
consumer pattern - becomes infinitely easier. Thus the new technologies 
could favour concentration of economic power, entailing excessive prices, 
collusive dealing and indifference to public concern over product safety 
and pollution (assuming that there were no counteracting systems, such as 
an effective consumer information system of reinforced competitive 
power of small and medium-sized firms). 



♦ For cxccUem coniribmioris to the problems of privacy iec: U. Thomas. Compu* 
terised Data Banks in Public Administration; G.B.F. Nlblctt. Digital information and the 
Privacy Problem . OECD. Paris i971.Ru«ell Pip«. Toward Central Govwnment Computer 
policies, OECD. Paris (OECD Informatics Studies, Nos X, 2. 1^1 and 5. 1973)* 
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At this point the question of systems costs arises* These 
costs will detemmlne how fast and In how balanced a way, in the 
sense defined abeve, the computer utility will proliferate. They will 
be the strategic factors which will ultimately decide whether the ca- 
pabilities of the systems are to be exploited for the benefit of the 
widest possible sections of society or for only a few privileged sec- 
tors, indifferent to prices. It is the issue of equality of ^opportunities 
for all individuals to have access to information which is at stake. 
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Chapter 5 



INTERDEPENDENCE OF COMPUTERS 
AND TELECOMMUNICATIONS 



In elaborating policy issues aimed at realising the promises of 
unbiased telecommunication-based computer systems, i.e., prolifer- 
ating their capabilities to the widest possible range of individuals, a 
number of basic considerations should be borne in mind. These include: 

- technical interdependence; 

- economic interdependence; ^ 

- institutional interdependence* 

5. 1 TECHNICAL INTERDEPENDENCE OF COMPUTERS AND 
TELECOMMUNICATIONS 

Earlier in this report an on-line computer/telecommunication 
configuration was defined as (he merger of the previously disparate 
technologies of digital computers and telecommunications (primarily 
the switched telephone network). Since these systems depend entirely 
upon data transmission lines, the normal boundaries between data- 
processing and communications are becoming blurred. Without going 
into technical details, one mi^t consider the main characteristics of 
the two elements. 

a) Telephone network characteristics 

To begin with, it might be recalled that the basic design of the 
existing communication network goes back thirty or forty years* and 
was exclusively tailored for the transmission of the human voice. For 
telephony the human voice is translated into electrical osciUations 

* McKay. K.G.. "ThcNctwo^k^ 1968. p. 45. 
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equivalent to its frequencies. (For the understanding of speech and 
recognition of the speaker the frequency of 300-3,400 Hz* per second 
was found sufficient.) Consequently, the existing vetmrk** is designed 
to transmit only a frequency range of 300-3,400 Hz in analogue wave 
forms. 

b) Digital computer characteristics 

Distinct from the existing telephone network, which transmits 
analogue-represented signals in wave form, the digital computer **works" 
on binary coded strings of bits. 

c) Combination of two different techniques 

To introduce a computer system into the switdied public network 
is to couple two different techniques and two differentuser characteristics. 

As stated before, the public network operates on the basis of an 
analogue wave system and is not capable of transmitting digitally repre- 
sented data (consisting of strings of symbols, usually letters, figures or 
marks) which come directly from the computer. 

At present fhis weakness is overcome by the use of so-called 
modems, i.e., modulator-demodulator devices. In a public switched 
telephone network it operates as follows: 

The starting point of any connection is a terminal (telex, type- 
writter, display unit, etc. ) including a modulator-demodulator which 
adapts the dijjital signal for the analogue network. The signal then passes 
to the switching centre, where the recipient circuit is selected. Typical- 
ly, for a long-distance call the signal will pass through several inter- 
mediate switching centres where the long-haul transmission (trunk-line) 
circuits are interconnected. For efficient long-haul transmission, the 
signal is combined with others (telephone frequency multiplexing) and 
passes through repeaters which increase its power to compensate for 
electrical energy lost along the transmission path. Finally, the signal 
undergoes a reverse process of de-multiplexing, switching and demo- 
dulation in the recipient's terminal, thus from analogue back again into 
digital form, so that it can be received on another terminal. 



♦ Hz = cycles per second, as measured in honour of Hertz, i. e. Hertzian waves. 
A netwak Includes circulu (lines) for transmitting the electric signal and witching 
centres for selecting a path for the signal to follow from the many possible combinations 
of circuits. 
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The negative costs which use of the existing telephone netv^'ork 
imposes on telecommunication-based computer systems, in addition to 
cmcial tariff costs, are: 

- the need for costly modems ; 

" the high rates of error arising from losses and compensations 
common to the transmission of analogue wave forms'^; these 
rates of error take the form of cross talks, data dropout, etc. 
They may be due, for instance, to the "noises" caused by the 
electromechanical switching relays; 

- low transmission speeds , compared to the data flow rates of 
which the central processing unit Is capable; 

- saturation of the existing telephone network whose overloading 
Is already the subject of complaint during the peak hours (In 
many Member countries, 09. 00 to 12. 00 and 14.00 to 16.00). 

There are two important negative factors with respect to swift 
proliferation of raw computer power, new communication services and 
new Information services: 

- the existing telephone network; 

- the current tariff structure. 

d) Adequacy of the telecommunications network 

Historically, national telecommunications networits have been 
geared to the needs of telegraph and telephone customers. Accordingly, 
the existing network is designed to carry textual or record-coded infor- 
mation and the human voice. Record or textual information is primarily 
transmitted by means of teletypewriter equipment, which requires chan- 
nels with frequency bandwidths of less than 300 Hertz. To provide ade- 
quate voice transmission channels the telephone network was designed 
for technical and economic reasons with a bandwidth of 300-3,400 Hertz. 

For efficiency in long-haul transmission, voice and subvoice 
channels are gathered by means of frequency division multiplexing Into 
various groups. For example, twelve voice channels are consolidated 
into a "carrier group", 60 voice channels into a "super group" and 
240 into a "roaster group". 

Because of the limited number of basic channel sizes which can 
be acquired, the customer frequently has to purchase bandwidth capacity 
well in excess of his actual requirements. ** 

* The human ear can understand ot fill in what it mUjing due to noises on the 
line; the computer cannot: it becomes ""confused**. 

** FCC Docket 18920. October 1970. p. 133. 
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Thus a user of an interactive computer/ telecommunication s\s- 
tem may need a certain line capacity and will find that the common car- 
rier link available is "too smair' or ''too big*' and thus too costly. In 
other words, he might use a channel capacity of low speed for a "small*' 
request from the system, for example 600 bits, which a telephone line 
can provide. But to "work" with the answer, as on a CRT display, a 
large capacity telecommunication link would be required, allowing for 
instance, the transmission of 37,800 bits per second. This capacity 
would correspond to some 63 parallel operating telephone lines. At 
present he has no option but to purchase a 120 telephone-line group, 
i. e. , two ''super groups". 

The following calculation may demonstrate the need for flexibi- 
lity in telecommunication line capacity: 

The visual display units now increasingly used as man/machine 
interface are often designed to display both alphanumeric letters and 
figures and analogue data for graphic information. Thus the screen 
allows visualization of graphically represented information and line 
drawings. Some of the CRT displays even allow some coded input by 
a light pen. To fill the screen, which can, for example, hold 1,200 
alphanumeric characters, would require using a six bit code, some 
9,600 bits per second telecommunication link capacity, or even more, 
because of error checking.* 

Using a curr^t voice channel and the modem device provided 
by the common carrier (which allows a transfer rate of 1,200 bits per 
second), some ei^t seconds are necessary. If a leased link is efficiently 
organised, only lOur seconds transmission time is needed to fill the 
screen with the text. 

To fill the same scre^ for line-drawings on the same leased 
line takes some four and one half minutes, giv^ a terminal with memory 
for regenerating the transmitted bits "to hold the picture on the screen".** 
This application, which really earns the term "interactive real-time 
system", ideally needs a reaction time compatible with human manipu- 
lative skills and thought. There is not doubt that four and one half minu- 
tes "waiting time" before continuing another operation on the screen is 
too long. If two seconds could be accepted as tolerable, some 133 paral- 
lel switched leased lines, each with a transfer rate of 2,400 bits per 



* Martin, James, Telecommunication* and the Computer, 1969, p, 60, 
** As the screen is made up over a matrix of 800 by 800 dots, the image to be set 
up needs som?. 640, ODD bits. Thus the response time is calculated, using a 2,400 bit per 
second line as follows: 64£^( , ^ minute, (approximately). 
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seco.id, would be required. If every user had, in theory, access to 
these high-power lines, one would have to purchase a 240-channel voice- 
grade master group, because existing techniques do not allow the divid- 
ing of channels. 

When the need for data communication arose in the i960s these 
classical techniques were simply adapted to enable the transmission of 
digitally represented data, that is, the strings of binary digits into 
which the information is coded, T:\3 bandwidth of the channels, the 
design of the switching ec|uipment and therefore the maximum data 
transfer rates measured in bits per second remained unchanged. Thus 
the network available does not match the bandwidth required by the 
lar^j variety of electronic transmission devices, ranking from the slow 
teletypewriters to the high-speed magnetic tape drives, 

lable 10 demonstrates the possible data transfer rates on the 
computer terminal side which compare with the 1200 bits per second 
transmission rate generally available on telephone networks, 

A recetit American market study* has pointed out that most users 
recognise the potential value of advanced data communication systems. 
Among the more prevalent complaints found were: 

- disappointment with establish^ common carrier oata trans- 
mission services arising from .sensitivity to customer needs, 
and lack of knowledge of the economic segment s and their typi- 
cal appli cation, 

- poor facilities performance; users frequently encountered 
'»nacceptably V^hjncidence of circuit unavailability and dis- 
connection, i^icr-nsistent transmission, speed and quality, and 
high incidence of data set and circuit down times. 

Thus users seem to have achieved less benefit than they expected 
from existing telecommunications based computer applications. Accord- 
ing to the Datran Study** - to compensate for the deficiencies of common 
carriers most users had: 

- installed excess facilities (at sharply increased cost) for fall- 
back; 

- operated facilities at slower than rated speed: 

a) more than 85% of data sets connected to switched-telephone 
netv .ks ti-ansmit at 30% cr less of circuit capacity; 

* The o^t" transnusslon market of the 1970s, Datran R eport, Excerpt form a r.iajor 
market research stu»^y conducted for Data Transmission Company, p, 26. 
** Ibid** '^^^ 
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b) about two thirds of these data sets operate at less than 
15% of circuit capacity; 

- designed and installed costly error detection and correction 
syst^ns and equipment. 

Thus, the FCC has concluded: "The inherent uiadequacies and 
inefficiency of transmitting data communications over the voice fre- 
quency network of the telephone companies is, at best, a bad second 
choice - one which can be adopted only by minor portions of the total 
of potential users - in the absence of specially designed, customized 
channels which adequately meet the quality, quantity and bandwidth 
characteristics required by these data ;'sers*\ * 

5.2 ♦'ECONOMIC*' INTERDEPENDENCE; COMPUTER/ 
TELECOMMUNICATIONS COSTS 

a) Introduction 

Besides the technical deficiencies of the existing telephone 
netwoiic for data transmission and thus for the proliferation of the 
computer utility concept, the tariffs lor data transmission do not seem 
to be responsive or equal to the characteristics of the new telecommu- 
nications services. Irwin even considers them prohibitive for most 
telecommunication-supported computer applications. The tariffs of 
common carriers in force at present, since they are designed for 
human voice communication, are not responsive to remote data- 
transmission needs which, for example, are distinquished by very 
long holding times (duration of calls), which may last for hours in- 
stead of minutes, 

Consequently, data communications users would like to see 
current time and distance tariffs replaced by tariffs based on the 
amount '^f information, i.e. , bits, transmitted*** or, alternatively, 
current connection times (the actual call set up times between two points 
ar^ in the order of 14 to 22 seconds) and minimum holding times - 
reduced to milliseconds and seconds respectively. 

As a result of the technical deficiencies and pricing philosophy 
of the telecommunications network, some n^ative trends are becoming 

* FCC, Docket No, 18920. p. 135. 

Typical "values'* for the d-; ilon of telephone calls and thus for esublishing rates 
are; residential calls • five minutes; butlneu calls * three minutes. 

*** As applied by INFOCOM (Information Communication Service) and SICOM (Secu- 
rities Industry Communication System) of Western Union. 
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evident, throwing doubt on the economic viability of the computer utility. 
Unfortunately, since many considerations (such as desired terminal 
equipment, required bandwidth distance of the remotely sited user, 
expected usage, mode of operation and myriad applications) are involved 
in determining system costs, it is impossible at present to establish a 
typical cost-performance calculation. However, it seems possible to 
identify certain trends within the present structure of system costs, 

b) Trends in data processing costs 

Depending on the components, telecommunication/computer sys- 
tem costs might be expressed as the sum of three major elements 

- costs of CPU and storage devices; 

- costs of terminals and modems ; 

- tariffs for data transmission an*! switching. 

The costs of these three utility el'^ments have followed quite 
different trends: 

The computer and terminal industries, operating in a highly 
competitive environment, have realised massive gains in productivity 
due to rapid technological changes. Consequently, "the cost of raw 
computing power has declined by an order of magnitude every four years 
and this trend looks like it will hold for a while", * 

On the other hand, most observations about computer time avail- 
able at present strongly support capacity-sharing of computer systems. 
For example, the American Department of Defense, accounting for nearly 
87% of all government computers, reports that only 50-60% of the com- 
puter time of its equipment is used, Similarly the computer-time 
wastage in private applications of time-sharing systems has been quan- 
tified as high as 90%. *** 

It may be concluded that there is a vital opportunity to share this 
surplus capacity through appropriate telecommunication facilities. 

c) Trends in telecommunication tariffs 

Communication tariffs have not followed the trends of CPU costs. 
Tables 11 and 12 provide a survey of national tariffs for telecommuni- 
cation services. They also may provide some idea as to which countries 

* Armer, Paul, The Individual , His Privacy , Self-image, and Ob<ole>cence, 
The Management of Infofmation and Knowledge, p. 75, 
** EDP Weekly, 24th May 1971. p, 7, 

McKinsey and Co, Inc,, Getting the Most Out of Your Computer, 1963. 
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offer the best climate for widespread use of computer utilities and 
thus the most favourable realization of its promises. 

With respect to telecommunication cost decreases to be trans- 
ferred to the user, only the U lited States and Sweden may be cited; other 
countries, such as Germany, France or the United Kingdom, are in- 
creasing their tariffs or intend to do so in the near future. * For the 
19708, tdecommunication cost decreases are now being discussed only 
In the United States and Canada. The Standford Research Institute esti- 
mates United States tariff reductions in the range of 2% per annum. ** 
Canadians may enjoy telecommunication cost decreases of 1. 9%, 

Consequently, because computer costs are decreasing faster 
(50% every two years) than communication tariffs (2% per year) the 
latter become an increasingly significant factor in large telecommuni- 
cation computer systems. In fact, some present systems already divide 
costs equally between communications and data processing,*** For 
one interactive banking computer system in Germ^iny , total communi- 
cation costs already represent 75% of *iie total system costs, **** 

As a result, fears have been expressed that the costs of tele- 
communication services may prove to be the limiting factor in the future 
growth of the industry, as an FCC inquiry has found*****, and thus the 
strategic parameter deciding what services will be computerized and 
which groups of society will enjoy the tangible as well as intangible 
benefits of these systems. 

Table 13 is presented to help visualize the previously discussed 
trends in computer hardware costs and telecommunications tariffs. 

The solution could be in a nation-wide or supranational telecom- 
munication-based computer information retrieval system ma^deup of 
one large systems configuration or any number of such systems: 

The balance between sharing central processing and storage 
capacity on the one hand and communication tariffs and terminal charges 

* Germany in(^eased its telephone uriffs on 1st July 1971 and another increase 
is exi^ected during 1072, 

France is increasing telecommunication rates by 17% in 1972, 
The United Kingdom increased iu telecommunication rates In 1972, 
** Zeidler, H.M, et, al. . SRI Report .Mo, 7379-4. 
*** Irwin, Manley, in Ed, Gruenberger, op, cit, « p, 203, 
**** Private communication from Professor M, Gunln, Member of the Boa''* of 
Siemens A,G,, Munich*. Germany. July 197U 

Fed«al Communication Coir.mission. 66-1004-90954, In the matter of 
Regulatory and Policy Problems presented by the lnteiiependen.:e of Computes and Commu- 
nications Services and Facilities, Docket No, 16976. lOth Novi mbcr 1966, 
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Table 13. RELATIONSHIP OF COMPUTER 
AND TELECOMMUNICATION CHARGES i 

(in terms of relative shares) 



Charges 



Total Systems 
Costs 




1972 



1980 



-year 



U It should be I'ept in mind that this chart reflects only compute liardware and telecom- 
t. ..nications tariffs, not other operational cosu such as systems w<wk or softvrare. 



on the other necessarily determines how many sin^e systems will have 
to be built to allow a regional, nation-wide or supranational service. In 
other words: the sharing of computer ana storage capacity is econo- 
mically attractive only if terminal charge'i and communication costs 
do not exceed the cost of duplicating CPU and storage capacity. With 
existii^ tariffs in the United States there is some evidence that, ''^r 
distances exceedii^ 75-100 miles, central public capacity-sharing 
oystems may not be able to compete with free standing computers. * 

Therefore, br ^se of break-even points determined among other 
things by distance and applied felecommunication rates, such a service 
**covering** 10 million requests for example, might need 1 or 1,000 com- 
puter systems. If such a system were estimated to have a capital value 
of $ 1,000, 000, the cost per request could be $ 100. It is, however, 
quite conceivable that communicai m tariffs could become indcpendcait 
of distance throu^ the tantalizing promises of new communication 
technologies, such as satellites. Thus the same service could be pro- 
vided with one super machine that costs almost the same amount as for 
one of the systems mentioned above and provides the same service for 
perhaps 10 cents per r^uest. 

* Manley R. Irwin. "Fed^al Regulations and Monopoly** in Computers and 
Coniinunicationst Fred GrucnbCTb^r, ed. . p. 20% 
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5*3 INSTITUTIONAL INTERDEPENDENCE 



Whatever over-simpIiGcation the preceding calculation may 
contain the liact remains that due to productivity increases and a highly 
competitive environment, the EDP segment of the telecommunication/ 
computer-concept is experiencing rapid technological change and con- 
siderable cost decreases. In contrast, the telecommunication segment, 
which is really the vehicL^ for the resource-sharing concept, is chaj*ac- 
terised by slow innovation ^nd the abseic<> of tariff reductions although, 
as the following chapter will iiscuss, considerable technological pro- 
gress has occurred in the laboratories. 

As a consequence, communication tariffs may become the 
dominant limiting economic factor in computer utilities and thus the 
strategic variable affecting the speed of their developmait and the 
shape of the entire industry. Therefore, the ^owth rate of teleproces- 
sing and the quantitative and q>nlitative economies through its applica- 
tion in the service sector will depend on the rate at which new tele- 
communication services are olferedand telecommunication tariffs 
decrease. Thus, the govemmeatal administrations which operate tele- 
communications as a monopoly and the governmental agaicies which 
have to ensure that the franchis*^ common carriers respond in good 
time to users' needs, both face a tremendDus responsibility. It is r '•- 
dent that the effective application of the computer art to meet individual, 
commercial, scientific and governmental requirements is becoming ever 
more dependent upon the availability of adequate telecommunication 
facilities at reasonable cost (Uie infrastructure approach). 

Furthermore, since these technologies are still at an initial 
stage of growth, governments have a unique opportunity of guiding 
a key industry in the desired direction (the key-industry approach). 
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Chapter 6 



tek hnological development 



6. 1 ADVANCES IN COMPUTER t'ECHNOLOGY 



In the previous chapter an attempt was made to give an idea of 
the adequacy oi existing telecommunication facilities and services and 
the terms and conditions under which they are offered by the telecom- 
munication common carriers. There seems to be general agreement 
that they do not meet present or foreseeable telecommunication require- 
ment from the standpoint of computer technology and its potentials. In 
addition, the information available shows that there is wide agreement 
on the necessity for new telecommunication facilities. Thus the asscs- 
ment of prospective technological developments in the various segments 
of computer technology, such as mini-computers, video-recording de- 
vices, terminals and telecommunication technology itself, becomes of 
crucial importance for the planning of appropriate networks. 

It might be remarked first of all that the growth of 'Electronic 
computer technology is rapidly outdistancing that of any other technol- 
ogy. This is true in terms of both numbers of systems already in- 
stalled and their technical performance. New or improved hardware 
often appears on the market during the still viable economic life-cycle 
of an existing system (often referred to as a computer generation). 

This dynamic characteristic introduces many uncertainties, 
for there is always the risk that, by the time a policy is implemented, 
technological change will have nullified the assumptions upon which it 
had been based. 



Thus, technological forecasting in the past has been notorious- 
ly unreliable. However, the situation with respect to telecommunica- 
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tion and computers seems to be more favourable and there is little doubt 
about the usefulness of systematic attempts to forecast "surprise-free" 
developments. Indeed the American study states: "There is no major 
technology which will be used on a large scale ii public telecommunica- 
tion systems by 1980 which is not already under development or a least 
explored at this date".* 

The rapid development of computer technology is pressing 
hard against communication technolog\^ Consequently, as some of the 
major changes among the various components (such as the central pro- 
cessor, mass memori s and terminals) are developed and introduced 
on the market, computation costs decrease, overcoming former tech- 
nical and economic constraints. As a result, new applications which 
previously could not be justified or realised for economic and technical 
reasons now become possible. Thus, if it is correct that by 1975 there 
will be memory devices offering as many as one billion bytes of storage 
capacity, with 50 milliseconds random access lime, for the price of 
about $ 300,000** many inquiry tasks on an interactive (real time) basis 
will be economically feasible. At present such units cost about four 
times as much. However, it is not possible here to provide i complete 
assessment of relevant technologies. Only some main tre.:ds in hard- 
ware developments relevant to telecommunication-based computer 
systems can be described: 

Technology of electronicc omponents - The development of 
small, integrated and very fast electronic circuits at decreasing costs 
was the breakthrough for the CPU in the early 1950s. Further substan- 
tial g&ins in speed and flexibility are expected through Large-Scule- 
Integration (LSI).*** Thus the large systems, such as ILLIAC I^^ now 
under development at the University of Illinois, are reported to be 500 
times faster than today*s fastest c mmercial computers such as the 
CDC 7600 and the IBM 360/191.'^ With LSI technologyr coming into 
play, it is quite possible that the computing costs will fall farther by a 



* Pre :dcn»'s Task Force on Communications Policy. Staff Papers. Suff 

P&pcr 1, Pan 2, June 1969. p.i. - „ ^ 

** Wiihington. Frederick G.. "Trends in MIS Technology", m Datamation, 

Vol 16, No. 2, February 1970, p. 110. 

*** integrated circuits arc electronic elements carrying an entire circuit, 
(transistors, resistors, capacitors and interconnections) on one extremely small "chip" of 
silicon. Large-scale Integration (1.S1) may be defined as packing approximately lOO or 
more integrated circuits onto one chip. 

**** SRI Report No. 7370 b-4. Patterns of Tet^hnnlogy in Data process^ ajid 

Data Communications. February 1969, p. 17. 
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factor or40 to 50 in another decade.* In 1960 a typical computer could 
perform 50,000 multiplications per second. Now it can handle 375,000 
per second. The cost to the customer used to be S 1 per 100,000 mul- 
tiplications; in 1963-1964 it was 25 cents; and in the near future it 
will be five cents.** This development is an essential factor in wide- 
spread distribution of computer power to many users. 

Technology of memories - In this segment developments under 
way are of strategic importance for data management automation in that 
they permit rapid access to any part of a very large store of informa- 
tion. Storage medium devices now entering the market can store in 
excess of 100 billion characters of information (more than 100,000 
densely packed 400T:page books)*** with access time short er >ugh to 
retrieve any group of characters in a time scale suitable for use in an 
interactive system. Storage technology is expected to improve consid- 
erably in the next few years. Some proponents expect holographic mem- 
ories to be on the market "at least in the read-only mode within five 
years". ♦**♦ Other advanced and fairly cheap techniques, such as 
"plasma" memory devices (using Ionized gas) for data storage and 
ferro-acoustic memory techniques (FAME) have recently been an- 
nounced by the University of Illinois and the Electronics Division of 
General Dynamics Corporation respectively. Another very promising 
development may be opened by magnetic bubble computer memories. 
This technology, recently developed in Bell laboratories, may shrink 
the size of computers two-thousand-fold, to cigarette-package dimen- 
sions. ♦♦♦♦♦ 



Related information techn ologies 

Another very interesting technological development Is gaining 
in momentum - Electronic -Video-Recording systems (EVR) and play- 
back techniques. 



♦ "How Bell Labs Answers Calls for Help", Business Week , 23rd January U)71; 
Business Equipment Manufacturers Association. Comments on Docke t No, 1 jSPlQ, Federal 
Communications Commission, Washington, D.C. , 19GS» 

♦* barter, UM, , McKenna and Wilkinson. Geiieral Electric Company Comment^ 
on Part V, Docket 18397, FCC, September 19G0. 

*** Parker, Edwin, B, , Center for Advanced Study in the Behavioural Sciences. 
Stanford, California, Information Utilities and Mass Communications, 1970, p. 54. 

**** Bradburn, J.R., RCA, **Wherc is the Computer Industry Heading ?" in 
Computers and Automation, Vol. 19, No. 1, January 1970. 

t^tt* '•How Bell Labs Answers Calls for Help", Busin ess Week, 23rd January 1971; 
Business Equipment Manufacturers Association, Comments on Docket N04 1C079_» Federal 
Communications Commission, Washington, D.C. , I9G8. 
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It is generally expected that these systems will offer econom- 
ical memory functions and^ consequently allow a wide variety of infor- 
mation-retrieval applications. Basically there are now at least four 
different (and incompatible) systems in the prototype stage:* 

- CBS - EVR (electronic video recording), employing a 
special fine-grain miniaturised film for playback on TV 
screens; 

Magnetic tape , using a mapietic video-tape on which 
images and sound are converted into video signals and 
stored in a cartridge; the playback unit sends these 
signals to the TV screen (Sony Videocassette; Cartridge 
Television Inc/s Cartrivision; N.V. Philips's VCR); 

- Plastic disc , jointly developed by AEG Telefunken and 
Decca Ltd. , a video-taped programme transmits fre- 
quency-modulated signals to a master recorxJer cutting 
head, incising ultrafine grooves, 120-140 to he milli- 
metre, in a master disc which then stamps out replicas 
in plastic; playback is provided by a high-speed record 
player, which ti^anslates pressure variations (analogue- 
represented data) into pictures on the TV screen; 

- Holographic tape , an electronic video-recording system 
(termed Selecta Vision) which represents an even more 
advanced technology than other "mechanical" EVR's; it is 
based on the use of laser beams (i.e. , coherent light) to 
record multiple images in a hologram. 

The future nkai*:et for these related communication devices 
is expected to be comparable with that of today's TV market by the end 
of the 1970s** and to play a major role in the information utility concept. 
Moreover, when cabled TV develops two-way communication, enabling 
set owners to deal in and pay a fee for special programmes, cable tele- 
vision in tandem with cartridges may become a new way of distributing 
first run movies and other features. Thus Goldmark sees the cartridge 
or cassette becoming the heart of home entertainment, education and 
information, with books, encyclopedias, magazines and libraries 



* The first prototypes which have been successfully demonstrated will be 
offered initially at a price ranging between $200 and $ 1. 000 with recorded cartridges 
betwee* ' $50 for a half-hour programme. Fortune, June 1971, p. 81. 

\ recent study by Arthur D. Little for the American market projects 
200, t>^y" units in home use in 1972, 1.700, 000 in 1974 and 3, 900, 000 in 1973. 

Cf. f Jtne 1971, p. 81. 
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converted to the frames of his EVR cassettes, to be viewed in special 
print and animated illustration on home TV screens.* 

The Canadian report mentioned earlier has considered the 
latter development from the point of view of the relative costs of com- 
munications and cartridges. Thus, if the required wide-band commu- 
nication costs remain too high, many such data bank services may be 
more economically supplied by individual libraries (as distinct from a 
nation-wide public service of video cartridges, playback equipment and 
minicomputers) for search and selection of all kinds of stored infor- 
mation* 

One might also note that as a result of the above-mentioned 
technological developments such as integrated circuits and LSI, a new 
class of stand-alone, low-cost, small units, often termed minicom- 
puters , has been developed. 

Technology of Terminals 

This largely • arallels the increasing possibilities of interactive 
man-computer communications. Actually the commonest terminals in 
time-shared systems are typewriter or teletype terminals. Some sys- 
tems use touch-tone telephone pads as the input medium, with voice 
recordings stored by the computer to provide voice-answers to the 
users. The major parameters for widespread use of this "entrance 
device" in the information utility are based on the technological devel- 
opment of the computer itself (integrated circuits, LSI) and the devel- 
opment of appropriate transmission facilities, such as wideband chan- 
nels. It is commonly anticipated that most terminals will have some 
data-processing capabilities in order to undertake functions such as 
user identification, editing and post-processing of data: thus, it will 
be possible for terminals to perform economically many functions that 
hjLve been given over to the computer. 

For sophisticated application of the future, keyboard-equipped 
cathode-ray-tube terminals seem to be the device most requested and 
there 1^? good ison to believe that the common TV set will play a sig- 
nifican; role ae an input /output instrument. 

Further, either a very high data transmission link** is needed 
to fill the display screen, or some memorj' capacity has to be added, 



* Forninc, June 1971, p* 177. 
** For an image to be set up with moving events on a screen with a 512-line 
resolution, some six million bits per second have to be uansmitted« 
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which in turn raises prices considerably. A promising and economic 
solution seems to be the plasma device (Bitzer console) or the ultra 
fast facsimile terminal (a derivative application of the picture-phone), 
both of which were described earlier in this rejport. 



6- 2 ADVANCES TN TELECOMMUNICATIONS TECHNOLOGY AND 
TECHNIQUES 

Before discussing the new telecommunication technologies and 
techniques , it is useful to take a look at the main components of the pub- 
lic switched network with an eye to discovering opportunities for cost- 
reducing innovations as well as new telecommunications services. This 
approach might make it possible to identity some effects which technol- 
ogical advances are likely to have on the overall costs of transmitting 
information over telecommunication media such as twisted pairs of wire, 
coaxial cables and radio wave guides. 

In technical terms the new telecommunication technologies 
promise to increase the efficiency of the network throu^ improving the 
usable bandwidth, the signal-to-noise-ratio and the coding efficiency, 
mostly measured by the bandwidth consumed in transmitting a given 
amount of information, the. error rate and the clarity of the signal re- 
ceived. 

The main categories of the existing networks provided by com- 
mon carriers are: 

- transmission media; 

- switching centres. 

Within the transmission line (circuit) category a distinction 
should be made between the local loop network of a town and the long 
distance network between a town and the rest of the world and which 
consists mainly of coaxial cables and micro-wave facilities. In the 
local loop network twisted pairs of wire are the primary medium for 
carrying signals between local exchanges and telephone terminals. 
Since twisted pairs of wire are characterized by interference from 
adjoining circuits (cross talk), high data losses and inability to trans- 
mit broadband signals, they are considered the main bottleneck for 
adding telecommunication-based computer services and new telecom- 
munication devices, such as facsimile and the videophone, to the ex- 
isting public switched network. To put it differently, it is quite possi- 
ble to send wide-bandwidth telecommunication services between two 
switching centres, but it is not as easy to distribute them from the 
local exchange to individual subscribers. 
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Although the new technologies cut throu^ all the parameters 
described and influence each other mutually, the investment mix and 
thus the major cost bases of the main parameters are reckoned to be 
some 40% for the switching facilities and 60% for the transmission 
circuits.* 

Consequently an investment strategy which is concentrated on 
improving switching technology - representing 40% of communication 
costs - will lead to a less significant reduction in overall communica- 
tion costs than a strategy concentrated on investments in the circuit 
network, which represents 60% of the total cost. 

6.2.1 Switching technology 

Earlier in this report the function of the switching centre was 
defined as selecting from numerous possible combinations of transmis- 
sion lines the path for a signal to follow. Thus the primary saving 
economy of the switching centre exists in its maximal use of existing 
communication lines.** 

Besides these '^functional economies" there are considerable 
operational economies within switching which the new technologies 
promise to bring about. The most recent key development in switching 
economies has been the elimination of operator assistance by automatic 
instead of manual switching (direct dialling). This has resulted in pro- 
ductivity increases in the range of 15-45%.*** 

Digital computers are beginning to replace step-by-step me- 
chanical switching selectors in the networks in the United States, 
Germany and Japan. The switching computers are known respectively 
as ESS, EDS and DEX.**** The development is further proof of the 
blurring of boundaries between computers and telecommunications. 



* FITCE Report, 26, 
** The economies of switching can easily be seen if one assumed that there 
were no switches and that every telephone set required a separate line to every other tele- 
phone set. Thus the present world telephone network, with some 300 million telephone 
terminals, would need 300 million x 150 million separate lines, 

9^!^3tc Commissariat du PUn» op, clt. , p, 49, An American report has evaluated 
the cost reduction for an average telephone call by 4S%; in the case of long-distance calls 
the reduction would be 54%, See President's Task Force on Communications Policy. Staff 
Paper 1, PB, 184 412. A Survey of Telecommunication Technology , p, 44, 

**** ESS is a trade mark of AT and T. United States, and stands for Electronic 
switching System; EDS - Electronic Data Switching - is a trade mark of Siemens A.G, . 
Germany, DEX stands for Electronlx Exchange System of NTT. Japan, 
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Some of the network economies brought about by electronic 
switching computers result from faster set-up times for making a 
connection:* the shorter this period, the more traffic switching and 
telecommunication circuits can handle. Thus this innovation would be 
a major step in expanding existing communication facilities in most 
Membe"r countries, now suffering. from heavily loaded telecommunica- 
tion systems* 

For the telecommunications-based computer user faster set- 
up times will also lead to considerable economies, since they will allow 
a better use of expensive computer time as well as reducing operational 
costs of staff and plant. More generally, full electronic switching pro- 
mises the smooth introduction of new telecommunication services, such 
as large broadband services, conference calls, etc* 

With the introduction of EDS-switching the German PTT admin- 
istration expects network savings as aresultof the more efficient opera- 
tion of existing network facilities (alternative routing of calls and mes- 
sages) without capital expenditure on the existing networks for at least 
five years. 

There are also economies of space and maintenance: elec- 
tronic switching systems occupy much less space in a local switching 
centre than traditional electro-mechanical cross-bar systems and also 
need less maintenance. Space savings are, of course, most attractive 
in large towns with astronomical costs per square metre. 

Another stimulus for introducing computers to provide switching 
functions and divide the enormous capacity of new telecommunication 
linkages into bandwidths which the various applications need is the future 
cost development of electronic components themselves. The cost of 
computing power has declined by an order of magnitude every four years 
and experts believe that this trend v/ill continue for a while especially 
with the development of large-scale integration. *** Thus, with the 
expected trade-offs between electro-mechanical and electronic switching 
systems, AT and T is already installing some 300,000 electronically 
switched circuits annually* **** 



* The economics may be illustrated by the following memory cycle times: 
cross-bar switching system : up to 30 seconds 
EDS switching computer : 5, 5 microseconds 
IBM 360/85 data processor : 100 nanaseconds. 
Private Infc^mation from the Fernmeldetechnische Zentralamt, Deuuche 
Bundespost, February 1972, 

*** Armer, Paul, op,clt .> p. 75. 
**** "Digiul Voice Communication", by George Flynn, in Electronic Products , 
March 1968, p. 14. 
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6.2.2 Transmission techniques and technology 

It Is now pertinent to discuss some developments In the trans- 
mission circuits of the telecommunications network, considered earlier 
to represent some 60% of total plant investment costs. 

The basic characteristics of new communication techniques and 
technologies (such as digital modulation, development of economical 
wideband, two-way distribution systems and satellite technologies) are 
that: 

they match the bandwidth limitations and improve the qual- 
ity of transmission as well as the feasibility and capacity 
of existing networks , especially in the local urban loop; 

the new microwave and satellite technologies promise to 
eliminate distance as a significant communication cost 
factor, which could lead to a corresponding t^^rlff reduction 
in all telecommunications services » such as voice (tele- 
phone), facsimile, TV and data transmission, and thus 
open up fascinating prospects for the information utility 
concept. 

Table 14 provides a survey of the current innovative process 
in telecommunications technology. If this presentation is compared 
with the electro-magnetic spectrum (Table 15), ..e, , the medium for 
transmitting information "electrically", the new technologies can be 
understood as innovations for using new frequencies of this spectrum 
and/or as a means to exploit more efficiently those frequencies which 
are being used at present. 

a) The urban-local network 

It was argued earlier that a serious bottleneck for new tele- 
0 communication services, such as videophony, facsimile and data trans- 

Wi: mission, exists within the local urban networks. This is because the 

twisted pairs of wire, which are the primary medium for carrying 
mr signals between local exchanges and telephone terminals (Table 16) have 

a capacity of only 2,000 bits,* whereas new telecommunication services 
would need much higher transmission z^tes - a videophone, for example, 
calls for about one million bits, 

' 

J: The new PCM technique,** using repeaters*** spaced at 1, 15 

miles, increases the capacity of a conventional twisted-pair cable for 

* One voice*channel is taken as being equivalent to 2, 000 bits per second to 
R:: faciliute the comparison. 

** Pulse-code -modulation, a technique to replace analogue-signals with a 
fc. series of binary (or on-off) pulses* 

mi *** Repeaters amplify dying signals along a cable's route* 
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Table 16 

COMPONENTS AND CONFIGURATION 
OF A PUBLIC SWITCHED TELECOMMUNICATIONS NETWORK 
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one-way transmission of 1. 5 M bits /sec. If low-capacity paired cable 
(which still costs far less than coaxial cable) is used, rates as high as 
6.3 M bits/sec. are possible.* 

The rapid expansion of cable TV services, especially in Canada 
and the United States,** represents another important development for 
traditional as well as new telecommunication services. 

Originally intended to be no more than a means of improving 
I television reception', it now promise to affect the entire field of tele- 

communications. This wideband system uses coaxial cables,, which 
interlink subscriber terminals, 

b) Long-distance communication media , 

As reference to all new development hi coaxial cables, helical 
waveguide,*** laser beam and satellite technology is beyond the pos- 
sibility of this report, it may be sufficient to characterize them globally 
as being capable of tremendously improving transmission capacities. 
Throu^ large trunk groups these new technologies eventually permit 
considerably lower transmission costs. As a rule of thumb, doubling 
the number of circuits in terrestrial transmission media involves an 
increase in total cost of only 60%.**** The tradc-off between channel 
density and the relative costs of different terrestrial transmission 
5 media are shown in Table 17. 

I Bell***** estimates that for 1980 the average incremental 

I circuit investment per voice circuit will drop from $ 11 to about 

I $ 1.40. 

I "Wired cities** interconnected via satellite communications 

I have been widely discussed* The trade-off calculations between 

I terrestrial and satellite communication media - based on total 

I s> stems costs - show satellite transmission economically superior 

I 

I * Telecommistion, p. 34. 

f ** Cable TV aUo exists to a limited extent in the United Kingdom, Belgium 

I (lifege, l^usjeU) and Japan (Tokyo, Osaka). 

i In France the group "T^ltfdlsttibution". i.e. , some 200 technicUns of the 

I French P et T Administration and the C«TF (Televisiwi and Radio Broadcasting) Adminis- 

I traUai is studying the feasibility of introducing Cable TV. The servtee will probably be 

I available by 1974 in Cr^teil or Cergy-P«itoi$e (near Paris) or in Saint -Jean -de-Monu 

I (D^partement Vendde), 

{ Source; Postes et Telecommunications, Paris, No. 195, Klars 1972, p« 5. 

I *** Tl« heUcal waveguide is, in essence, a m«al tube, through which travel 

I* radio waves of very high fre<iuency. 

I President's Task Force* Part 1, p. 36. 

I Ibid., p. 37. 

I 
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Table 17 

COST TRENDS IN TERRESTRIAL TRANSMISSION MEDIA 




to terrestrial lines or microwave systems for distances in excess of 
500 miles (assuming 1971 technology),* 

Digital communication techniques also promise to reduce 
communication costs in both terrestrial and satellite systems. Thus 
it is estimated** that "a ten-station FM-FDMA system with a ca- 
pacity of 450 one-way voice channels could provide 900 channels if 
PCM/PSK-TDMA were used". 



6,3 NETWORK CONFIGURATIONS 

6.3.1 Separate digital network 

Some authorities argue that although the development of the 
videophone and cable TV are of vital importance to the grand design 
of information utilities, there are some urgent decisions in communi- 
cation policy to be taken now, to satisfy the dn'W demand of telecom- 
munication-based digital computer systems, itie discussion centres 
around the question of whether the optimum means of providing data 
transmission services couki be achieved by: 

the integration of these services with conventional tele- 
phone services (integrated approach), or 

the construction of a separate (dedicated) digital net- 
work. 

A recent study compared the investment costs for data users 
on an analogue (telephone) system with space-division switching versus 
a digital communications system with time division switching. Table 18 
shows the results of this study, based on a demand of 1,000,000 sub- 
scribers distributed over 100 cities. 

A dedicated network of this kind could offer teleprocessors 
an increased choice of bandwidths , as well as cost savings of a least 
50%.*** 



* Thii is why the CEPT Admlnlsirattons have agreed that 800 km. could be 
taken at the minimum Icngtfi of tcrreftrial route from which circuiu might be traniferred 
to the satelUte fyJtem, rather Aan the dijunce of 1,200 km. on which earlier Jtudics have 
been based. 

Source; European Space Research Organisation, interim Application 
Pro^ammes Committee. ESRO/lAPC(71)18. An.: Annexes I and 11 r/CCTS{7l)24F. 
Neullly. 26 July 1971. 

** Telecommi»lon Study 5<a). (b). (c). <d), <e). 1971, p. 34. 
*** President's Task Force on Communication Policy, Part 1, p. 10. 



113 



Table 18. NETWORK COST COMPARISONS 
PER CUSTOMER 

U.S. Dollars 



FUNCTION 


ANALCX;UE 
NETWORK 


DIGITAL SUB NETWORK 


HIGHEST 


LOWEST 


Conversion of digital signals 


500 


0 


0 


Local distribution 


256 


292 


292 


Local switching 


184 . 


92 


37 




25 


12 


5 


Trunking 








(terminal) 


50 


17 


5 


(line -haul) 


50 


5,5 


55 


Total 


1 1,065 


468 


394 



SOURCE: President •« Task Force on Communication Policy, Part i, 47. 



a) Criticisms of the dedicated network approach 

To overcome the shortcomings of the existing analogue tele- 
communications network for handling digital data traffic between: 

man-man 

man-machine 

machine-machine 

telecommunications experts have launched the idea of building a dedi- 
cated data transmission network, physically separated from the existing 
telephone network. 

However, this separate network approach has met with severe 
criticism. It is argued that, with the establishment of a separate data 
transmissl-^n network, the innovative capabilities of PCM (pulse code 
modulation) techniques for telecommunications services for telephone, 
for example, cannoi he exploited. Tariff decreases in the range of 
54-90% reported.* Thus those countries which, compared to the United 

* Sec MCI .^nd Datran propofed tariffs filed with the FCC (United Sut^w). 
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I states, Sweden and Switzerland, are already under-equipped, could 

i fall even farther behind. (See Table 37). A crisis in telephony would, 

^ therefore, be projected. 

I 

J There are good reasons for favouring the integrated approach, 

f From an investment- resources point of view, the FITCE experts* argue 

? quite strai^tforwardly that investment costs for a separate network 

I would be extraordinarily high; and they are convinced that a one-way 

I system could manage considerably less traffic than a system with two- 

I way traffic. Other experts strongly deny that a separate network would 

y be economical and consequently see the only possible approach as an 

I integrated network - integrated to handle voice, facsimile, pictorial 

{ and digital data in the same network. 

I In addition, it is argued that PCM-oriented LSI circuitry for 

f a multi-purpose network serving analogue as well as digital customers 

|; could allow mass production and cut costs considerably. Today the 

% necessary equipment would cost about $ 1,500 per subscriber. Opti- 

I mistic predictions for the mid-1970s place the possible cost at $ 50 per 

1 subscriber, ** if the entire telecommunication network were to be built 

fe^ around digital transmission. Bellas philosophy is that digital technol- 

i ogies and an integrated approach for human voice and computer com- 

I munications are the best answer to most of the communication needs 

^ and requirements which arise. Today the Bell system has thirteen 

f million miles of digital communication channels and is adding to them 
at the rate of 8,000 miles a day,*** 



I Another advantage is that digital communication channels disre- 

'i gard the character of the inputs they have to handle. Once the infer ma- 

I. tion gets into digital form it looks the same to the line whether it is 

f voice, data, video, facsimile, real time, or non-real time or whatever. 

I In addition this ability to interleave all t^^es of signals will lead to 

f greatly increased standardization of equipment, maintenance and high 

g service quality - as Hoth points out.**** 

f . Fium an application point of view, the importance of an inte- 

grated network d(5sign approach is further emphasized. As a possible 
working tool, to regionalize the time - and paper-consuming work in 
service industries, the computer telecommunication complex will have 
to handle both digital and analogue represented data. This is because 

I * FlTCE Report, p, 45, 

|- *♦ IEEE Spectrum, December 1965, p. 57, and PreJldenfs Task Force on Com- 

% munication Policy, Part 1, p. 48, 

I Bell's advertisement In Datamation, I5th September 1971. t>p, 46 and 47. 

t **♦* Flynn, George, "Digital Voice Communlcatlom, Electronic Products", 

March 1968, p, 14, cited from Prciidem's Task Force on Communication Policy, Part 2, p,21. 
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it will be impossible and uneconomic to convert all kinds of information 
into digital form. To put it differently, frequently-accessed informa- 
tion or indexed material would already be digitized at the collectton 
stage and stored for later manipula'tion in a digital computer/data 
base complex (typically with computer magnetic disc storage ^ 

On the other hand, there are large quantitic s i.equently 

used information, and information that is inherently analogue, such as 
graphics, maps, personal identity references (passport pictures, signa- 
tures). Such inherently analogue information is not directly manipu- 
latable by computer and their conversion and coding into digital form 
would be prohibitively expensive. However the videophone seems to 
be an economir^i \vay of by-passing this extremely expensive conversion 
and coding process and the selection and transmission of this material 
could, again, be under computer control, as was successfully demon- 
strated in the case of the Bitzer console. 

Since the separate networks at present being discussed would 
not include videophone and cable TV capabilities, many experts strongly 
recommend the integrated network approach.* 

It is further argued that, with the decision to build a dedicated 
computer-oriented telecommunication network, another technological 
^'fix" would be established, which again would be a serious barrier to 
a transparent overall design at a later stage. 

Finally, to prove the economies of a dedicated data network, 
physically separated from other telecommunications networks, refer- 
ence is often made to the MCI and Datran concepts.** ?r 'heir 'appli- 
cation to establish a microwave network in the United States, MCI, for 
example, has filed with the FCC tariffs which are 50% to 94% lower than 
existingrates of AT and T point-to-point services of a similar nature* *** 

b) Economies of integration 

It was argued in the preceding chapter that the entire tele- 
communication network may eventually be built around digital trans- 
mission. Table 46 gives an idea of the organisation of such an inte- 
grated network. The advantages claimed are: 



* For example. Parker, Edward, "Information Utilities and Mass Communlca 
tlons". in The Inf(»mation UtiUty and Social Choice. 1970. p. 54. 
** MCI = Microwave Communications Inc, 
*** "Befoie the Federal Communications Commission, Comments of the MCI 
Carriers, " Docket 18920, October 1970, p, 135. 
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- extraordinarily 1 gh transmission quality; 

high degree of flexibility in terms of network adaptability 
and service extension capabilities; 

possibility of multipurpose telecommunication networks; 

possibilities of gradual parallel packaging of different 
channels; 

possibility of providing distinct telecommunication services, 
such as telephony, facsimile, videophone and data trans- 
mission on the same physical network; 

considerable telecommunications service tariff reductions. 

The concept of the economies of integration is based on the 
common sense argument that lower communication tariffs can be achiev- 
ed if all telecommunication services are combined within one network, 
leading to economies of scale and thus lower unit costs. Consequently 
the concept has been expanded insofar as the existing common carriers 
have requested that, in order to prevent duplication of telecommunica- 
tion and data processing facilities , both should be operated by the same 
organisation: i.e. existing common carriers. 

The carriers argue that economies might be realised if they 
were permitted to enter the data-processiiig field, based on these 
considerations: 

Common carriers* know-how, manpower, space and other 
resources would be directly applicable to the design of a 
total communication/data-processing system. 

Telecommunications and data-processing technology are 
merging rapidly. As integrated solid state devices are 
further introduced in designs, the circuit components of 
computers and telecommunication switching equipment 
will become identical. This means that system design 
know-how within telecommunications and computers will 
become increasingly related and interchangeable; stan- 
dardization in the various components in turn would lead 
to industrialised mass production and subsequent econ- 
omies. Further, as it was pointed out earlier, the same 
units could with some ndditional programming and incre- 
mental costs provide data-processing services. 

Accordingly, the customer would be able to buy the wide 
range of services with one simple provider of total infor- 
mation systems. 

- Lastly, economies of large scale research and development 
could be achieved. 
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Martirt* calls this ''the best of all worlds" and argues in favour 
of immediate introduction of the switched data network. But telephone 
authorities are not yet ready to make the desirable but extremely expen- 
sive changes in existing telephone networks. 

However, there are differing experl opinions about the techni- 
cal possibilities of such an integrated network and the likelihood of 
economies. Consequently this report recommends that a study be ini- 
tiated immediately to determine the advisable policy. The economic 
necessity becomes obvious, particularly in the case of those countries 
which have to satisfy both telephone communications and data trans- 
mission. 

Germany, for example, wants to achieve the telephone density 
of 50 telephone seis per 100 inhabitants - the 1970 density of the United 
States, Switzerland and Sweden - by 1990. In order to do so it would 
have to invest some 60 billion Deutschmarks within the next twenty years, 
if costs are to be reduced from DM 3,500 to DM 3,000 per main tele- 
phone connection. ** 

6.3.2 Circ uit switching versus store and forA\'ard switching 

Closely related to electronic switching of lines to establish a 
communication path between two remotely sited subscribers is the inte- 
grated use of computers for: 

line switching; 

store and forward switching; 

- data processing. *** 

It is because of these blurred boundaries between telecommu- 
nication and computers, among other things, that the issue of integrating 
data-processing and telecommunications in one company has arisen. 

In this contexv (if the combined line switching and data process- 
ing function is technically feasible) it is argued that economies of inte- 
gration might result from sharing computer power for switching and 
data-processing, as spare capacity becomes available according to the 
load fluctuation of networks during the day, 

* Future Developments in Telecommunications^ 1971, p. 96. 
** BDhm, Erich. Modelle fUr Entwicklungs*Pfogno$en i m Fernsprechwesen, 
1970, p. 13, 

*** Experts in the telecommunication field emphasize that at the moment 
"switching" computers (AT and T's, ESS and Siemens EDS) are used only for line switching 
and have no dau processing capacity. 
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However, in current discussions two very different switching 
functions (and thus system configurations) are envisaged: 

circuit or line-switching; 

message or store and forward switching. 

The main differences between the two techniques can be loosely 
characterized as follows: 

1) Computers utilized to manage the circuit-sw itching func- 
tion, as in a network dominated by telephone services, are programmed 
according to the typical requirement of this **real time** service: to es- 
tablish an uninterrupted, continuous connection "dedicated** to the call 
until it is finished. 

2) S tore and forward switching , on the other hand, relays 
messages after a delay* Thus message-switching computer-systems 
do not create a physical link for the data to flow over. Usually, as in 
air-reservation-retrieval systems, messages enter the system from 

a terminal, are stored in a computer and then forwarded to their desti- 
nation when a line is available or information is requested. Under 
•*packet switching,** A simply makes up a short message or "packet*' 
of information, attaches a note saying **send this to B** and enter?; it 
into the system. This message is read and forwarded by the bast pos- 
sible route. As no dedicated circuit is set up, equipment may be uti- 
lized more fully. In addition, the operating costs are dominated by the 
quantity of information sent rather than by time and/or distance. 

Digital computers usually provide the store-and-forward abil- 
ity in the modem message (package) switching systems, such as the 
SITA Network, Western Union's INFO-COM and SICOM services, the 
one developed by the National Physical Laboratory in the United 
Kingdom, and ARPA Network in the United States. 

Within the discussion of an integrated network which is com- 
pletely transparent to the signals passing, electronic circuit switching 
seems to be superior to store and forward switching. The following 
characteristics are usually cited as arguments in favour of circuit 
switching: 

real-time on-line data applications which promise to have 
the highest growth rates have favoured the use of circuit 
switching; 

circuit-switching equipment is completely transparent to 
the kinds of signals passing through; it is insensitive to 
data code and format and will handle any speed up to its 
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design limits;* thus it can handle both data and voice 
signals in one network. 

In addition, message-switching - besides its expensive appa- 
ratus of third generation computers - is considered rather as an ancil- 
lary service to data-processing.** 

However, it might well prove that both services will have to 
be ultimately met and satisfied. Thus steps should be taken to decide 
what kind of network configuration is best capable of allowing all com- 
munication requirements in the long run. 

6.3.3 The "Wired City" concept 

It was argued earlier in this report that there are basic tech- 
nical constraints within existing telecommunication networks which 
prevent: 

new telecommunication-based services, 

handling of the rapidly grow»ng demands of traditional 
telecommunication services. 

It is generally agreed that the telephone system, although 
highly developed and allowing some 300 million people around the world 
to communicate, suffers from the fact that it utilizes pairs of copper 
wires as its local distribution facility and is thus suitable for handling 
only signals of telephone or low-speed data type. 

To overcome these bandwidth limitations a seminar*** sug- 
gested the possibilities of a "wired city", i.e. , a city with a capacity 
"for total communications".**** 

According to this study***** it seems possible, at least concep 
tually, to increase the telephone system's capacity by replacing its cop- 
per pairs with coaxial cables, thereby forming a switched coaxial cable 
system which would also allow the re-allocation of the overcrowded 
electro-magnetic spectrum. 

It is also reported that the British Post Office are convinced 
that this is a viable concept and have an experimental system operating 

* Mathison. Stuart L. and Walker. Philip M.. Computers and Telecommuni - 
cations . 1970. p. 49. 

** Prcsldent*s TaJk Force on Communications Policy, Part 1. p. 44. 
*** Tclecommission Study 6(a). Reports on the Seminar on the Wired City. 
Department of Communications. Canada, 1970. 
**** Ibid., p. 8. 
iMi.. p. 9. 
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in their laboratories at Wembley as the forerunner of multi-service 
Cviaxial cable systems to be installed throughout Britain during the next 
20 years. However, it was reported at the same seminar that the Dutch 
Post Office authorities have come to the conclusion that it is impossible 
to integrate their television system with other telecommunication ser- 
vices and hove abandoned the idea.* 

Existing cable TV networks employ broadband coaxial cable 
providing 300 times the potentiality of copper-pair. This is different 
from the "wired city*' configuration which is two-way and switched.** 
These experts believe that such a broadband system might be possible 
within ten to fifteen years and describe the "wired city" total informa- 
tion system as*** "a switched coaxial cable system which would have 
the same philosophy of operation as the existing telephone system" and 
would accommodate such services as those shown in Table 19. 



Table 19. POSSIBLE SERVICES 
OF A BROADBAND SWITCHED NETWORK 



- advertising 

- pictorial consumer information 

- alarm (burglar, power failure, fire, etc*) 

- banking 

- facsimile (documents, newspapers, etc.) 

- emergency communication (hospital beds) 

- communication between subscribers and computers 

- meter reading (utilities) 

- distributing of radio programmes 

- shopping from home (see experiment in San Diego) 

- TV (originating and distribution) 

- TV (stored movies, available on demand) 

- educational TV 

- telephone 

- computer-aided instruction 

- picturephono (videophone) 

- voting, etc* 



* IWd,, p* 9, 

** Whether there is a two-way communicaticn on the lame cable that u used 
for transmission to the home or whether parallel lines will be provided fos return communl- 
cailons is primarily an economic matter, dependent on the cost of repeats devices in the 
cable* San Jose Cable TV has laid parallel communication l^es for such return communi- 
cations to a computer and considers it currently as a cheaper solution than using two* way 
repeaters* (l^lvate communication from A, Latham, San Jose Cable TV Co. , November 
1969); see Parker, EdwtoB,, Information Utilities, p* 55* 

*** Telecom mission Study 6(a), Reports on the Seminar on the Wired City , 
Department of Communications, Canada, 1970, p* 9* 
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Perhaps a harbinger of greater public interest is the report 
of the New York City Mayor's Advisory Task Force on CATV and Tele- 
communications'*' which proposed making cable television service avail- 
able to every home in New York wishing to subscribe within two or three 
years. It recommended that, in addition to carrying local television 
signals, the cable should be used for prograrime organisation and should 
rei^erve three channels for municipal purposes. The report also noted 
the potential future development of CATV into a new urban telecommuni- 
cations system, perhaps becoming "the transmission belt for all mass" ^ 
information". 

In Japan, the concept of the "wired city" will become reality 
in Tama New Town - a new satellite town of Tokyo. In a $ 19 million 
project - to be begun in 1972 - a large numbt r of apartments will be 
interconnected by a coaxial cable network. T'^e following services will 
be available to subscribers; 

video broadcast on request; 

- computer-aided instruction; 

data retrieval; 

shopping guide; 

facsimile newspaper system (to retrieve the major 
Japanese daily newspaper); 

simultaneous rebroadcast of TV programmes; 

various seat reservations (hotel, plane, theatre); 

telemetering (automatic measuring of household electricity, 
gas and water consumptions); 

tele-control (switching and control of household appliances) ^ 
cashless systems. 

Similarly, there has been a recent statement from the FCC 
which for the first time publicly noted that "the expanding iDultichannel 
capacity of cable systems could be utilized to provide a variety of new 
communications services to homes and businesses in the community". 
It listed, among the possibilities of a "wired city" concept, such infor- 
mation utility services as "facsimile reproduction of newspapers, mag- 
azines, documents, etc. ; electronic mail delivery; merchandising; 
business concern links to branch offices, primary customers or sup- 
pliers; access to computers, e,g, , man-to-computer communications 

* Mayor's Advisory Task Force on CATV and Telecommunication, A report 
on cable television and telecommunlcttions in New York City, I4th September 1968. 
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in the nature of inquiry and response (credit cheques, airlines ^'eser- 
vations, branch banking, etc.) information retrieval (library and other 
reference material, etc.) and computer-to-computer communications*'. 
It referred to the possibility for CATV to develop '^capability for two- 
way and switched services'*, and, throu^ high capacity intercity com- 
munications and computer technologj', to become an element in "new 
nationwide or regional services of various kinds".* 

More recently, in a proceeding involving telephone carrier- 
CATV relationships, the Commission again referred to the variety of 
potential services involving data transmission, which could be provided 
over the broadband cable in addition to CATV, and to the "real potential 
that such services will be furnished over regional and national networks 
consisting of local broadband cable systems interconnected by intercity 
micro-wave, coaxial cable and communications satellite systems".** 

Moreover, it is important to show that there is at least one 
feasible path by which the present media systems could evolve to the 
kind of public information utility system defined above. 

Most experts agree with Cable TV Industries' prediction that 
close to 50% of United States and Canadian homes will have cable access 
by 1975.*** Consequently, the FCC in considering policy issues involv- 
ing the relationship of CATV to broadcasters and common carriers is 
now forcing CATV providers to include two-way communications for new 
services, which will lead, through mergers between cable TV operators 
and computer time-sharing companies, to the offering of computer-based 
services via cable TV. 



For the near future, Parker predicts**** as the next step the 
development and marketing of devices that will permit existing standard 
TV sets to be used as CRT display terminals. It seems likely that new 
all-purpose home communication terminals designed from the start for 
both television and computer services and also for playing video record- 
ings will be developed. 

Bi the meantime, however, the large number of television sets 
already in existence makes it likely that there will be a large market for 
an "adapter" that will permit these sets to be used for this purpose. 
Parker predicts that such "adapters" are likely to be built for connection 
to telephone systems as well as to cable TV systems. 

* FCC Docket No. 18397, Notice of Proposed Rule Making and Notice of Incj^ilfy, 
adopted 12th December 1968, paragraphs 8 '9. 

** FCC Docket No. 18609, Final Report and Order adopted 28th January 1970, 
paragraph 47, 

*** Dunlop, R. , "The Emerging Technology of Information Utilities", In The 
Infofmation Utility, p. 33. 

**** Parker. Edwin, The Information Utility , p. 60. 
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Chapter 7 



BASIC MACRO-ECONOMIC CONSIDERATIONS 



7 . 1 COMPUTER GROWTH 

In terms of dollars, computer systems installed in 1966 repre- 
sented some $ 60 billion and were ^timated in 1970 at a world-wide fig- 
ure of some $ 100 billion* Concerning the years to come, predictions 
have to be treated with some caution. The figures for the Unites States 
were mentioned earlier; $ 160 billion to be invested in computer tech- 
nology and about $ 100 billion In telecommunication facilities. 

In 1971 the Canadian Science Council noted that the "electronic 
computer may well be the basis in the 1970s of the world's largest indus- 
try after petroleum and automobiles, and Just as these existing industrial 
complexes have wrou^t innumerable changes in contempory society, so 
the computer industry will play a major role in shaping the society of 
tomorrow",* Similar predictions were made in 1966 by IBM's World 
Trade President, Jacques G. Maisonrouge*** 

These predictions, rather than dollar investment figures, indi- 
cate the importance of computer/telecommunication technology as a basic 
infrastructure for national economies, besides being a key industry itself 
in the near future. (The first category includes both the availability of 
computer power and the derived capabilities it offers to all sectors of the 
economy.) 

With regard to specific nations, an analysis of the British 
market estimates that total expenditure for computing*** in the United 
Kingdom will approach 4% of GNP by 1980.**** 

* Science Council of Canada, August 1971. Report 13, **A Trans-Canada 
Computer Communications Network^ 9* 

** Stoltenberg, 0. ''Benotigt die Bundesrepublik Deut^chland eine eigene 
Entwicklung von Datenvcrarbeitungianlagenr In Computer u n J Angestellte, Europalsche 
Verlagsamtait, 1971, p. 249. 

*** Here the computer industry is defined as com|»islng only EDP manufacturers, 
software houses and savice bureaux,* communications carriers, are not included* 

**** Hoskyns Group limited, United Kingdom Computer Industry Trends, 1970 * 
1980 , October 1969. 
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In France, the computer industry is expected to overtake the 
automobile industry in dollar volume by 1976. * 

In Japan, installed computer systems will account for 2.3% of 
GNP in 1975, according to the government's plan to promote computer 
utilization. 

A Canadian study yielded similar results. R estimated that 
the total value of computing, telecommunications and soft-ware will 
account for 2% to 5% of GNP in 1979. (This compares with 4% of GNP 
Canadians spent on new cars in 1968.)** 



7 . 2 GROWTH O F TELECOMMUNICATIONS SYSTEMS 

With respect to the demand for existing and new telecommuni- 
cations services and their rate of growth, some recent predictions have 
been discussed, especially in the United States and the United Kingdom. 
It has been estimated that the demand for telephone services alone will 
at least double by 1980 in the United States. *** Other predictions state 
that the growth of transmission facilities is exponential - about 15% per 
year. Thus, if these prediction are correct, jtelec ommunication facil- 
ities will double every six years , or every five years if telephone tra- 
fic follows CEPT estimations.**** 

Where growth of digital transmission is concerned, estimates 
are more difficult. The growth of computer systems within one decade, 
too, is impressive; yet it represents only the initial stages of future 
growth, ft has been estimated that by 1972 some 60% of all computers 
were tied into telecommunication networks and that the volume of data 
transmission exceeded that of voice transmission.***** Correspond- 
ingly it is expected that by 1980 in the United States, some 90% of 
computers will be telecommunications -oriented. Similarly, in the 
United Kingdom, half the data-processing installations will be on the 



* "Lc march^ dt nnformatl<m", l/exp»nil<m> Paris No. 21. July - Augufi 

1969, pp. 96-105. 

** Science Council of Canada, Augwt 1971, No. 13, p. 9. 

*** Science and Technology* Aprill968, p. 55. 
**** Plan et Prospective!, WO, p. 47. 
***** str^ssburg, Bernhardt **The Computer Utility - Some ReguUtory impUcations**, 
in Jurimetrics Journal (September 1968). p. 20, 

According to IBM's response to the FCC in(|ulry on Interdependence of 
computers and communicaUons, 50% of aU computers vill have communicadcm capability 
by 1978. SeeDunlop. Robert A. The Emerging Technology of lnf« mation UdUties. p. 30. 
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network by 1973 or 1974 and by 1980 the proportion will have risen to 
90% or more.* 



7.3 SOVEREIGNTY ASPECTS 

Although this array of numbers and projections may invite 
questions, one fact emerges clearly; computer/telecommunications 
industries have immense economic vitality and growth potential. Conse- 
quently, the question has arisen in some countries as to whether they 
are prepared, in technological and industrial terms, to take up their 
options in this key economic activity. The Canadian report mentioned 
previously emphasizes the possible implication for national sovereignty 
in the case of governments failing to provide an adequate policy to 
ac*^ieve national targets. The issues related to these sovereignty as- 
pects originate from the fear of foreign ownership of the computer- 
utility industry, comprising: 

computer*hardware manufacturers; 

softwarehouses; 

service bureaux; 

- telecommunications equipment manufacturers; 

common carriers; 

broadcasters ; 

terminal manufacturers, etc. 

This could result in a nation losing control of what most experts predict 
will become the largest and most vital industry in the years to come. 

After the CPU predominance** by the United States, some 
authors are predicting a similar "national software, telecommunica- 
tion disaster"*** if the trend towards foreign dominance in this field 
continues to develop. 

This seems to be particularly meaningful for Member countries 
who have only limited access to satellite technologies. Since the two ex- 
isting telecommunication satellite systems, Melsat**** and the Russian 

* Gin, Stanley, "Telecommunications and the Computer Industry * In Moonman, 
British Computers and Industrial Innovation, p. 32. 

** See "Government support for the hardware industry •* by Eric Lubbock, in British 
Computers and Industrial Innovation, 1971, p. 6. 

*** Statement by Plessey (1-291) at Subcommittee D, quoted by Eric Lubbock, 
loc. clt. , p. 1. 

**** Intelsat, a world organisation founded In 1964, has been In a unique position: 
Comsat, an Ingenious, mixed private and public company was both the manager of thU world 
system and the representative of the United States to Intehat. 
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Intersputnik systems, are not, specially in political terms, real alter- 
natives. 

This position to date has remained unchanged. Efforts of 
ELDO (European Launcher Development Organisation) and ESRO (Euro- 
pean Space Research Organisation) to construct a European communi- 
cation satellite have not yet got off the ground. The same is true of the 
Franco-German project, "Symphony", and the Italian approach, **SIRK)", 
both of which depend heavily on the success of the launcher to be provided 
by ELDO and ESRO. 

Consequently, if a domination in the field of communication sat- 
ellites, similar to that of computers ten years ago, is to be prevented, 
a new application-oriented approach, distinct from the national technol- 
ogy approach, is imperative at policy level. 

7.4 TOWARDS A NEW COMMUNICATIONS POLICY 

Up to now, government support for the development of science- 
based technology, such as computer technology, has shown disappointing 
results, despite the enormous funds consumed. This has been largely 
because efforts have been centered too much on spectacular hardware 
technology and too little on the practical needs technology might serve. 

With the trend away from a CPU-technology philosophy towards 
an application-oriented teleccmmunication-based EDP philosophy, there 
is a fresh chance for OECD Member countries to take up their options in 
these Important economic spheres, tt is therefore suggested that indi- 
vidual, industrial, commercial and government needs for computer/ 
telecommunications systems should be anticipated and an appropriate 
strategy worked out for shaping the direction of new hardware devel- 
opments . 

The opportunity for taking up these national options is increas- 
ingly at hand as : 

the patterns of computer usage change and new technological 
advances come into being; 

the structure of the new industry is no longer dominated by 
a few computer hardware manufacturers, but is becoming 
a much more complex affair in which software houses, 
service bureaux, peripheral device manufacturers and tele- 
communications play a major role. 

In addition, as communications become a strategic param- 
eter in terms of costs as well as technology. It is believed that a 
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communication policy could meet both challenges: establishing guide- 
lines for users and industry by setting technical standards for computers, 
mini-computers, terminals and cassette devices on national and interna- 
tional levels. 

Conflicts of national economic interests observed in the past 
(\viiich led to what has been called "CPU nationalism", could'on the 
basis of an advanced telecommunications policy, be isolated and their 
gravity assessed, so that some agreement might be reached and the 
conflicts resolved well in advance of the time when specific new facil- 
ities are to be installed, * 

Such a policy would be the sine qua non for an internationally 
competitive information-processing components industry and would thus 
do away with protectionist national responses. 



♦ Whitehead, CUy» Imernationil Comrr/micatiom * An American View , 
July 1971, p. 11. 
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Chapter 8 



STATE OF THE ART 



8.1 A CHALLENGE TO COMMON CARRIERS 

It has been stated that there is a wide gap between potential 
and applied telecommunications technologies and techniques. Because 
of this , available telecommunications services are not the limiting fac- 
tor only in development of new data transmission services within the 
computer utility concept, but also in providing traditional telecommu- 
nications services, such as telephony. 

Consequently, it maybe asked what strategy common carriers 
propose to overcome this binding situation. With reference to all PCM 
digital networks, the question is whether common carriers will embark 
directly on this challenge or look for a compromise solution to the prob- 
lem of whether or not to integrate voice and data networks. Thus it is 
of vital interest to know the characteristics of their planned networks, 
such as the transfer rates, speeds, flexibility and tariffs of the new 
services planned. It would also be of interest to investigate the methods 
by which these characteristics have been defined, i.e. , how user needs 
have been evaluated. 

In discussing new telecommunications technologies the question 
of possible saving in telecommunications services has been kept in 
mind. Weally, this chai^er shouU also reveal whether the organisa- 
tional structure of traditional common carriers in Member countries 
are appropriate for assessing these technologies in the light of societal 
imperatives: public interest, convenience, and reasonable tariffs. If 
a comparative anal3^is should prove the opposite, it might well be rec- 
ommended that the present "natural monopoly" concept, as practised 
in most Member countries, should be abandoned. 
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8.2 



ACTIVITIES PLANNED IN TELECOMMUNICATION SERVICES 



To repeat, telecommunications services are generally offered 
in a "natural monopoly" environment. In most OECD countries tele- 
communications services and facilities are under government control 
and thus one single administration is usually responsible for the pro- 
curement of these services, Rs role is to create a well-balanced and 
co-ordinated programme, taking into account: 

user needs, (individual, industrial, commercial, govern- 
mental) for telecommunication-based computer systems 
and other telecommunication services; 

- the^development of the information technology (procure- 
ment of computers, development of computer and computer- 
related industries, generation of know-how, etc,); 

the development of the communications technology (pro- 
curement and improvement of all telecommunication facil- 
ities, etc). 

Table 20 could be interpreted as the quantified demand for tele- 
communications-based computer systems as the respective telecommu- 
nication administrations are considering it. This forecast of digital 
data terminals shows the current demand for telecommunication based 
computer systems and reveals the expected growth of these services 
expressed in terminals and/or modems in selected Member countries,* 

8 , 3 EXISTING, AND PLANNED DATA-NETWORKS 

The terminals enumerated in Table 20 at present show annual 
growth rates up to 100% and promise to be a highly lucrative market. 
Some national common carrier approaches to the satisfaction of tele- 
communication requirements arising from these will now be discussed. 
Currently, data communication traffic accounts for about $ 650 million 
in AT and T revenues alone and market studies project a ten-fold increase 
in the decade ahead,** 

Australia : The Post Office data facilities include access to 
the telex network (circuit switching) from the data networks of some 
government departments. Additionally, the datel service (data on the 
telephone network) offers on the swit^hsd network (circuit switching) 

* See more detailed discussion of terminal forecasts in Chapter 9, 
** See Annual Report , American Telephone and Telegraph Company, 1971. 
p, 5, (In 1970 it was some $500 million. i,e,. an annual growth rate of 30%.) 
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Table 20. FORECAST OF DIGITAL 
DATA-TERMINALS AND/OR MODEMS 



COUNTRY 


1970/71 


1975 


1980 


Canada^ 








Belgium 


400 


5,000 


50,000 


Denmark 


700 


16,000 


56,000 


France 


2,0002 


50, 000 3 




Germany 


4,3002 


8,000 


68,000 


Italy 


2,200 


13,000 




Japan 


10,1002 


120,0004 




Netherlands . . . 


600 5 






Norway 


300 


8,000 




Sweden 


, 1 , 100 


20-30,000 




Switzerland . . . 


500 


5,000 


10,000 


United Kingdom 


12,000 2. 6 


57,0006 


234,0006 








434,000 


United States . . 


185, 000® 


820,000 


2,425,000 



1. For Canada the following "guesstimates" are available. 



Terminal Type 


1970/71 


1975 


1980 




21,000 


35, 600 


60, 000 




4, 000 


9,000 


20, 000 




25, 000 


78,800 


230,000 




50,000 


123, 400 


310.000 



2. 



3. 

4. 
5. 



These figures do not include touch-tone telephones (information received from the 
anadian DOC, 17th February 1972. 

The figures for France, Germany, Japan, the United Kingdom and the United States 
represent data terminals, i.e. connections or interfaces with common carrier trans- 
mission services irrespective of the actual number of connections. Correspondingly the 
quantification in terms of modems <x dau-sets identifies dau -transmission users on the 
analogue network, but not the number of terminals connected to one data -set or modem. 
Source; COPEC, Comit€ du Vl^me Plan 1970, pp. 3-4; all other figures are based on 
an OECD questionnaire. 
F« Fiscal Year 1977. 

The answer to the OECD questionnaire from the Netherlands did not give forecasts; 
instead it contained figures of recent developmenu: 



ist 
ist 
Ist 
ist 
12th 



January 
January 
January 
January 
January 



1967 
1968 
1969 
1970 
1971 



7 

20 
154 
350 
600 



modems 
modems 
modems 
modems 
modems 



6« Figures fas the United Kingdom refer to the years 1973, 1978 and 1983. 
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200 and 600/1200 bits per second and on the leased lines the following 
bits per second service can be obtained 200, 600, 1,200, 2,400, 4,800. 
At present, the Post Office is installing a common user data network 
(message switching) to provide a variety of services for nationwide 
data processing services. 

Canada ; In order to achieve the most rapid expansion of 
computer/telecommunication systems and services, the Canadian 
Department of Communications has commissioned a task force to in- 
vestigate the whole question of computer/telecommunications inter- 
action.* With respect to concrete network plans to provide econom- 
ically and technically appropriate high-quality telephone, radio, TV 
and data-transmission communications, Canada has developed a satel- 
lite systems plan. The first satellite, "Anik", which will be the world*s 
first geo-stationary domestic satellite, is expected to provide services 
in 1972.** 

Belgium ; The Belgian T.T. administration is convinced that 
the annual growth rate for digital data transmission between now and 
1980 will be 60%. To satisfy this demand it has planned the following 
telecommunications services f*** 

improvement of the telex network for speeds to 200 baud 
during 1971; 

semi-electronic telex switching centres to be established 
in early 1972 and in 1975-76 a switched network of the 
telegraph type to be operating at 1,200, 2,400, 4,800 and 
9,600 bits per second; 

- with improvement of the switched telephone network (semi- 
electronic switching centres are envisaged) data transmis- 
sion rates of 2,400 bits/sec and 4,800 bits/sec are planned 
by 1975-76. 

France ; Accoiding to the guidelines of the Sixth Plan**** the 
French P&T administration will try to solve both telephone and digital 
data communication problems by providing two alternatives on a switch- 
ed basis for data transmission: 



* CanadUn TelecommUslon Study, 5(a)(c)(dXe), 1971, p. 32. 
** Canada's satellite pro^amme enjoyed the support of the United States 
government. However, it U worthwhile noting that the Canadians have also succeeded in 
partlcipaUng in the domestic electronic -components industry as a suppUer, with a much 
higher rate than, fot example, the Europeans In the Intelsat IV series. 
*** OECD questionnaire. 
**** COPEC, Comitd du Vlfemc Plan, Groupe "Transmission de$ donn«es, 1970, 

p. 5. 
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- The "Caducie" Network - a dedicated network for digital 
data transmission is in operation since January 1972* It 
is designed for about 2,000 subscribers and will start by 
allowing 2,400 bits per second and later, 4,800 bits per 
second. Caduc^e is looked upon as a transitory solution 
which will merge with the Hermes and Plato Projects 
(PCM Network) during the Seventh Plan (1976-1981). 

The 200 band telex network, which has been re-opened, 
is expected to satisfy low-speed data services and time- 
sharing clients. 

Germany : The German Bundespost is planning a dedicated 
switched public network with a transmission speed of 48,000 bits per 
second. It is expected to be in operation in 1973. Additionally German 
telecommunication authorities are in the process of improving and re- 
placing the existing telex network TW S9* through the new EDS (Elec- 
tronic Data Switching) system. E uses high-speed computer-controlled 
switching of channels and gives terminal users a choice of 2,400, 4,800 
or 9,600 bits/sec. The network (which will be introduced during 1973- 
76) is also capable of store-and-for./ard functions. With regard to the 
computer utility concept - in the narrowest sense of offering computer 
power - the Gernfian administration owns a 40% share of Datel GmbH.** 

Italy : The Ministry of Posts and Telecommunications is re- 
sponsible for telecommunications services. However, the Government 
has granted part of these services to common carriers such as SIP, 
which operates part of the national telephone service, and ITALCABLE 
which operates the inter-continental telecommunications services. The 
Italian telecommunications authorities are planning improvements of 
existing data transmission facilities, with the final goal of setting up a 
public switched integrated network. 

As a first step they plan to introduce in the existing switched 
telephone network some "special groups" of customers having access 
to four-wire connections. A second step will be the introduction of 
advanced-technique switching equipments for the special groups, in 
order to obtain reduced set-up time and lower error rate. 

At this stage they also envisage the availability of other ser- 
vices such as message switching^ multi-address calls, abbreviated 
dialling and hot-line. The Introduction of PCM systems connected to 

* The telex network introduced in 1939. 
** A private company of legally "limited responsibilities". The other shares 
are equally distributed among SIEMENS A.G. AEG - Telefunken and Nixdwf, (German 
hardware manufacturers). 
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switching centres using TDM techniques will gradually lead to the setting 
up of an integrated digital network which is expected to cover a trans- 
mission rate spectrum of between 200 bits /sec and many hundreds of 
M bits/sec. Jn the years from 1975 to 1980 they expect gradually to 
begin the introduction of TDM switching centres connected with PCM 
links. 

Japan : In 1949, in order to allow early reconstruction and de- 
velopment of telecommunication services, Japan separated postal and 
telecommunication services. Under supervision of the Ministry of Posts 
and Telecommunications two companies were granted a franchised mo- 
nopoly position: Nippon Telegraph and Telephone Public Corporation 
(NTT), responsible for domestic telecommunications services, and 
Kikusai Denshin Denua Company Ltd* (KDD), responsible for inter- 
national services. With a consensus of national concern, the Ministry 
of Posts and Telecommunications made a fundamental revision of the 
Public Telecommunications Law in 1971, approving wider uses of the 
telephone or telex networks and leased lines for computer/communica- 
tions systems as well as new entry of common carriers , NTT, and KDD, 
into the teleprocessing field. In the domestic network, NTT is now of- 
fering data transmission, services with speeds of up to 2,400 bits/sec. 
NTT is also planning a general programme as follows; 

by 1973:. establishing the public telephone network for 
extensive use of '*,400 bits/sec, leased line for 4,800 
bits/sec and also a high-speed switching network for 48 k 
bits/sec by using the electronic telephone switch, D-10; 

- by 1980: realizing the concept of a total network, which 
serves for voice, data and video simultaneously, with 
wave guid'- and electronic switch sj^tems, when some 
5,000 on-line real time systems will be in full use under 
the long-term development plan of NTT. 

Netherlands : In addition to the normal telephone and telegraph 
services the Netherlands plans to inaugurate PCM transmission by 1975, 
offering the opportunity for 64 KBPS digital circuits. By 1978, plans^' 
call for integration of data and telephone services into one digital tele- 
communications TDM/PCM switched public network. * 

Sweden : The Swedish Telecommunications Administration is 
planning a digital network for data communication. A preliminary 
^•ersion of the network will be in operation by 1974-75. The present 
plans call for completion of the full network by 1978-79. The speed 



* Information from J.M. van Oo«chot, dlrccieuf Rijkskanioorniachtnccenirale, 
The Hague, 12th January 1972. 
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characteristics will be those standardized by the CCITT. The telephone 
and telex networks will have access to the full network. 

The United Kingdom: The United Kingdom Post Office foresees, 
for the next ten years, continued extension and development of its Datel 
services, based on adaptations, through modems, of present types of 
telephone services in the form of leased circuits and private networks 
as well as using switched public telephone connections. In addition, 
plans are being prepared for a digital data network to come into opera- 
tion from 1977, giving circuit-switched services and capable of being 
integrated with future telephone systems using synchronous digital trans- 
mission and switching. The circuit -switched data services are expected 
to include customers' speeds of up to 600 bits/sec (including telex), and 
isochronous speeds of 2.4 k bit /sec, 9. 6 k bit/sec, and 48 k bit/sec. 

A packet -switched service may be added at a date to be deter- 
mined if it is shown to be technically and economically attractive. The 
Post Office has offered to establish in 1974 an experimental packet 
switched service so as to determine jointly with its customers the prac- 
ticability of this mode of working. 

The United States: In the United States developments have been 
much more rapid; they include: 

- Initiation, in January 1970, of a two-year experimental 
programme involving the Post Office and the Western Union 
Telegraph Company. This permits Western Union's INFO- 
COM and Telex subscribers in twelve cities to send "mail- 
grams" via a computer to teleprinters in any of 110 partic- 
ipating post offices for delivery the following morning.* 
With respect to the ever-Increasing deficit in postal letter 
delivery, a recent General Electric proposal is interest- 
ing. ** It estimates the cost of a 600-word message at ten 
United States cents.*** 

- Rapid growth of AT and T metropolitan PCM facilities utilising 
T. 1 digital carrier systems. The 1,544 megabit/sec data 
stream now serves virtually all metropolitan areas and 
involves some thirteen million channel miles. iJi addition, 
AT and T has these plans for the near future. **** 



* A Preliminary Survey of Data Communications in the United States, edited 
by John M. Richardson and Robert Gary, Office of Telecommunications, United States 
Department of Comm^ce, OECD D*K, 

** Telccommlssion study 7(i). Postal Services and Telecommunications. Canada, 
Department of Communications, i971, p« 14« 
*** See also the FITCE r.eport. 
**** Bell announcement: Datamation, I5th September 1971, p. 46. 
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- for 1972, a new digital system operating at 6.3 mega- 
bits per second; 

- by 1975, initiation of private line service on an end-to- 
end fully digital basis, serving every major city in the 
United States; 

- by the late 1970s, waveguide systems capable of thou- 
sands of megabits per second. 

Development and partial completion of sophisticated gov- 
ernment digital networks such as Autidon, the GSA advanced 
record system, the NASA deep space tracking network and 
the national crime information system.* 

Introduction of commercial picturephone service in July 
1970, incorporating a digital intercity network, which also 
provides high-speed computer communications at 460, 8 
kilobits/sec.** 

Successful demonstration of the ARPA network. This 
Advanced Research Project Agency network interlinks 
some fourteen service complexes shdTing such resources 
as hardware, software and data files. 

Some 1,800 applicants for establishing new, specialized 
independent data carriers. These proposals are currently 
under study by the Federal Communications Commission. 
There is a strong possibility that Microwave Communica- 
tions Inc. (MCI) and Datran could become regulated spe- 
cialized carriers in competition with AT and T. 

The European Communities; An interesting example of a 
supranational effort is the project COST 11 to build a European Computer 
Network.**** This technical development agreement to favour the Euro- 
pean Co-operation in the field of Scientific and Technical Research 
(COST) was initiated by some European countries. This network is 
geared to meet the following three main functions: 

1. to facilitate the exchange of ideas between the computer 
centres which it links , and associated centres and the 
development of co-ordinated research programmes; 

* See Richardson, John M. » OECD Survey p. 32 ff. 
** For 1975 AT and T expects 50i 000 picturephones In service, AT and T 
Annual Report 1970, p. 8. 

*** The following arc interconnected: University of Illinois, University of Utah, 
university of California at Loi Angeles, University of California u Santa Barbara, Harvard, 
MIT, Mlire Corp., Stonford Research institute and the Rand Coi* 

**** Agreement on the esublishment of a European In \* .-xs Network, 
COST/13C/72 PB/cJb - EEC/EURATOM/ECSC, Brussels, 28th February 1972, COST/13/72. 
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2. to provide a forum for the discussion and comparison of 
schemes now being proposed for national networks, and 
to promote the definition of European standards for the 
exchange of information between computers; 

3. to provide a potential model for future networks, whether 
for commercial or other purposes, and to minimize in- 
compatibilities between data processing systems now at 
the planning stage. 

In its initial stage the network probably will interlink the 
following centres: 

National Physical Laboratories 
Teddington, U.K. , 

Institut pour la recherche informatique et automat ique 
(IRIA) 

Roquencourt, France, 

Politechnicum Ziirich 
Zurich, Switzerland, 

Politechnico of Milan 
Milan, Italy, 

Common Research Centre of Euratom 
Ispra, Italy. 
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Chapter 9 



MARKET ENTR Y ISS UBS 



9.1 INTRODUCTION 

The previous considerations have made it clear that there is 
a natural alliance between computers and telecommunications. Since 
1965 computer and telecommunications industries have begun to converge 
in the sense that: 

each has become dependent upon the facilities and services 
of the other; 

each has tried to enter the markets of the other. 

These developments, of varying urgency in different Member 
countries, encompass several intriguing policy issues. 

They lead to the question of whether telecommunications car- 
riers should be allowed to enter the competitive data processing market 
and, by contrast, whether EDP industries, (i.e. manufacturers, hybrid 
service bureaux, banks, etc.), should enter the regulated, monopolistic 
telecommunications field. 

The public interest in solving these associated market-entry 
policy issues becomes evident on closer acquaintance with latent market- 
entry candidates. Some of the communications carriers occupy monop- 
oly positions (Postal and Telecommunications Administrations) or are 
subject to direct control (AT and T). Other firms, such as banks, are 
subject to government supervision, but are not regulated per se. The 
computer industry, given the position of IBM, operates as a monopoly 
or loose oligopoly (depending on one*s viewpoint). Finally, there is the 
service bureau industry, which represents rivalry or working competi- 
tion to both the others. 
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Assuming the economic power of these candidates for market- 
entry can be channelled so as to exploit optimum possibilities of 
computer telecommunications systems, public policy is simultaneously 
presented with both an opportunity and a burden. 



9. 2 DIVERSIFICATION ISSUES 

' Whereas the discussion on shaping the future structure, and 
thus the quality of the future key-market, is carried on at very sophis- 
ticated levels in a few countries, in most of OECD countries two trends 
stand out: 

- the interest of EDP system users in allowing the devel- 
opment of private networks;* 

- concerning the question ol u'hether and how the carrier 
should or could offer data-processing services in those 
Member countries where telecommunications are provided 
by government sources, it is believed they could be used 
as an important means of providing a vast and rapid pro- 
liferation of computer power and services. 

Consequently; Manley Irwin has argued that carrier entry has 
been discussed in terms of method rather than desirability. He has 
introduced an alternative discussion pattern based on actual trends: 
the horizontal and the vertical approach, ** 

9.2.1 The horizontal approach 

This enables the common carrier to offer on-line data pro- 
cessing services, i.e. , computer power and/or application services. 
The question is still to be solved whether according to this approach, 
the carrier would offer EDP services on a: 

tariff or regulated basis, or 

non-tariff or non-regulated basis • 

9.2.2 The vertical approach 

With the vertical approach carriers establish an EDP affiliate 
separate and apart from the regulated parent. 

* Thus, the ImcrnatlofUl Chamber of Commerce hai advocated private 
cuftomer networks within the context of the CQTT. 

Irwin, Manley R., Multiple Access Computer Networks, The Role of the 

Common Carr ier, 197 U 
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Throu^ the prohibition of sharing financial, technical and 
: management resources, this approach would theoretically reduce the 

danger of unfair competition with private on-line service bureaux. In 
^ addition, it is anticipated that the following safeguards would be consid- 

ered: 

prohibition of cross-subsidization from revenues arising 
' from different activities of the carriers, (i.e. , lucrative 

telephone services to offset deficits in online computer 
\ . services caused by an agressive marketing policy to drive 

\ out competitors); 

" prohibition of preferential tariff treatment, (i.e. , granting 
certain groups cost-based tariffs, as distinct from the com- 
mercial tariffs offered to the public); 

: - prohibition of disclosure of proprietary information to the 

\ affiliate which the parent carrier may have 

I - co'ncemlng possible competitors of the affiliate; 

i - concerning all kinds of planning activities of the parent 

* ^ company in telecommunications. 

i 

I The latter is specifically mentioned in the Act allowing the 

^ British Post Office to sell data -processing services. The Post Office 

i (Data Processing Service) Act of 1967 forbids the exchange of informa- 

r tion concerning planned activities between members of the NDPS Board 

I and the Post Office, unless it is available to "all parties concerned". 

T 

? 9.3 ARGUMENTS AND ALTERNATIVES IN THE ENTRY ISSUE 

\ In the absence of detailed information some of the arguments 

\ for and against common participation in data-processing services can 

i only be summarized. 

€ 

I 9.3.1 Arguments for carrie r participation 



{ Resources available to the carriers : Ther6 is a general belief 

I that full exploitation of computer telecommunications possibilities will 

\ require heavy expenditure and mobilization of many resources. The 

telecommunications carriers, either regulated or exercising a monopoly, 
J command technical knowledge, experience and adequate financial re- 

I sources. 



I 



Common use of equipment and optimum system design : To offer 
public data-processing, and In particular raw computer power, It has 
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been claimed, would facilitate more efficient use of total plant facilities 
and the development of an optimum system design for a national computer 
utility network. This again might well reduce costs of both computer and 
communication services. 

National objectives ; The fact that the "natural monopoly" concept 
in telecommunications involves obligations may ensure the provision of 
data-processing services even to small users and remote and under- 
developed regions of Member countries. As these services are not prof- 
itable per se it is argued that they mi^t be unavailable in a competitive, 
free enterprise-oriented carrier system. 

Public concept as a stimulus to EDP application growth ; The 
existence of computer utility networks, including the offer of raw 
computer power by telecommunications carriers as well as others, such 
as independent service retailers described earlier in this report, might 
lead to the rapid growth of an unregulated EDP application service in- 
dustry. This again could facilitate the development of a new class of 
entrepreneurs, particularly since in many cases large capital investment 
is not required and competition here is clearly in the public interest. 

Restraint on undesirable practices : Large EDP manufacturers, 
due to their monopolistic situation, did establish some undesirable prac- 
tices concerning programmes and exchange of know-how between cus- 
tomers and manufacturers* Common carriers, powerful purchasers of 
EDP systems and themselves among the largest companies in every 
Member country, could exploit their powerful bargaining power. Thus, 
improved market forces could exclude any undesirable practices which 
manufacturers seek to impose. 

9.3*2 Arguments against carrier participation 

Unfair competition for existing data processing companies; 
Many independent small data-processing companies in various countries 
are undergoing a period of readjustment. If the telecommunication car- 
rier entered this highly competitive, unregulated market and operated 
with a monopolistic philosophy, this could lead to unfair competition. 
In the long run small companies would be forced out of the market, which 
could lead to poorer services. 

Cross-subsidization and preferential treatment ; Particularly 
In a case where data-processing services are offered horizontally, i.e. , 
integrated with telecommunications services, the carrier^s monopoly 
position Is much feared by its opponents, who argue that; 

small data-processing companies (small when compared 
with carriers in ternts of technical, managerial and 
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financial resources) would be at a disadvantage in bar- 
gaining with the carrier for physical communication links 
and services; 

if the communication carrier were permitted to offer data- 
processing services in an unregulated manner, these could 
be subsidized from traditional telecommunications service 
revenues, which could prove harmful in two ways:, first, 
charges to telecommunications users would be artificially 
inflated and, second, carriers would be in a position to 
exercise unfair competition by cutting prices below those 
of data-processing competitors. 

Even if the vertical approach were guaranteed, opponents claim 
there would still be many forms of preferential treatment for the quasi- 
autonomous affiliate and thus discrimination against free enterprise ser- 
vice companies. 

The preferential treatment could manifest itself by: 

early delivery of new equipment through bulk ordering, 
advance notice of price and service charges, superior 
maintenance service; 

particular attention to the needs and the competitive posi-? 
tion of the affiliated **daughter** company when considering 
whether to offer new services, the schedule for their intro- 
duction and the place or areas where they should be made 
available; 

the disclosure of proprietary information and development 
plans of the carrier itself and/or competitors, obtained 
throu^ arrangements made by them with the carrier. 

Obstacles to effective regulation: Even closer to the mark is 
the argument of opponents to carrier participation that regulation of the 
common carrier as exercised, for example, by the Federal Communi- 
cations Commission for preventing cross-subsidization has already been 
unsatisfactory with traditional telecommunications services. Conse- 
quently, they argue, the allocation of joint costs within a horizontally 
integrated concept, where the carrier offers raw computer power, tra- 
ditional communications services (telephone, telex, etc.), EDP appli- 
cation services, and (as with some European administrations) even non- 
coherent services, such as postal services, will become impossible* 

It is even doubted whether the vertical diversification solution 
for offering data-processing throu^ a subsidiary plant could solve the 
allocation of joint costs, given the present market structure and common 
carrier equipment-supplier relationship. 
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Slow Innovation by carriers: A further argument against com- 
mon carrier market entry is that common carriers are slow to innovate 
and Introduce new techniques and facilities. The rate of innovation is 
limited by the need for adapting new systems into equipment already 
installed. 

Since depreciation rates for telecommunications administra- 
tions and regulated utilities are keyed to the technical life of equipment 
- as distinct from its economic life - the rate of innovation, and thus 
investment decisions involving the impending availability of new tech- 
nologies, is limited to the depreciation pattern now applied. 

In addition, it is argued that the needs of the computer utility 
industry demand modification of traditional tariffs, practices and cus- 
toms, which were designed to satisfy the requirements of voice trans- 
mission, itself an object for complaint. Thus, the French Telecommu- 
nications Minister has proclaimed the unsatisfying situation in the com- 
mon carriers* domain of the telephone as a "result of late and slow adap- 
tation of structures and mentalities".* 

Dilution of telecommunications : The exploitation of recent tech- 
nological developments which promise enormous improvements In the 
quality and versatility of telecommunications services would require 
most of the financial, terhnical and management resources of the car- 
rier. As these resources are limited, for political as well as economic 
reasons, there is a danger that the diversification solution might lead 
to a dilution of the common carriers* primary telecommunications obli- 
gation: to provide the public with telephone and related services with 
adequate facilities at reasonable charges.* 



^ Translitcd from the introduction to: Trtvaux et recherche* protpective, 
schema g^n^fal d*am4nagement de la France. Elements po or un sch6nu directeur des t^l^- 
communications. Par $, 1970* 
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Chapter 10 



ECONOMIC PLANNING AND 
POLICY CONSIDERATJO S 



10.1 INTRODUCTION 

^ Despite the obvious importance of technical and economic fac- 
tors in the development of computer telecommunication policies , there 
is no standard analysis. This is true of the computer and related indus- 
tries, terminal, telecommun" .ation and software-consultancy industries, 
as well as commpn carriers, which enjoy a monopoly in most OECD 
countries for telecommunication and thus bear a tremendous responsi- 
bility. This is not only a theoretical responsibility. Because of their 
size, whether measured in manpower or turnover, they represent a 
considerable economic power both as a demander of services, goods, 
financial resources and manpower and as a supplier of services for the 
market. Thus, if common carriers could exercise a vital ordering 
function they could give guidance to the future-oriented computer tele- 
communication industry which experts consider at the moment to be 
characterized by chaos, insofar as standards and futur applications 
are concerned. 

One of the main difficulties - that of assessing and anticipating 
the state of the electronic masb-con^munications-media industry in 1980 
and after - is the fact that the current industry is comparatively in its 
infancy. 

Consequently, the following remarks are but a starting point 
for a comprehensive study. 

10. 2 THE DATA PROCESSING INDUSTRY 

At the end of 1970 the world-wide population of computers ex- 
ceeded 70,000 and the cumulative investment in hardware, software and 
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manpower approached $ 100 billion,* 90% of which is generally accounted 
to developments in the United States. Table 21 provides a survey of the 
distribution of computer systems in OECD countries. 



Table 21. COMPUTER SYSTEMS GROWTH, 1970-1974 
(EDP Hardware) 





MARKET SIZE FORECASTS 
{SlA'l LIONS) 


AVERAGE 
ANNUAL 
GROWTH 
RATE % 


1970 


1974 




930 


2,213 


28.5 




568 


1,150 


19.3 




418 


896 


21.0 




405 


970 


24.3 




175 


360 


19.8 


Italy 


112 


231 


19.9 




66 


134 


19.4 




45 


79 


15.1 




38 


91 


24.3 




33 


66 


19.0 




32 


67 


20.5 




28 


57 


19.4 




20 


46 


23.5 




12 


25 


20.4 




11 


21 


17.5 




5 


9 


15.8 




2,887 


6,656 


23.5 



SOURCE: Estimates contained in AFiPS Report. Statistical Research Programme, January 
1971, pp. 2 and 13, 



10.3 GROWTH PRO JEC TIONS 

I 

Although historical, economic and technological forecasts are 
inevitably subject to sensible criticism, these approaches might be 
considered: 

* Forecasts. 1971, by i.L, Auerbach in Proceedings of IFIP's Conference 
Papers, p, 236, 
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10.3.1 Historical extrapolation approach 



In this approach, the historical pattern of Investment is 
computed from available data and extrapolated into the future. Thus 
in a study prepared for the Canadian Department of Communications, 
a growth rate of 20% for telecommunications-based computer systems 
was compounded annually and extrapolated to 1980. Assuming the 
average cost of these computer systems - some 2,700 in 1970 - to be 
$430,000, the forecast arrived at 15,000 systems in 1980, or a total 
Investment of $ 5 billion. * 

10.3.2 Transaction approach 

This is a new approach for assessing the growth of the tele- 
communication-based computer industry and evaluating telecommuni- 
cation requirements. It is used in network planning by the Canadian 
Telecommunications Department** and by Datran. 

A Canadian approach 

The Canadian study first defines a "transaction" and then 
considers the numbers of transactions which might be Involved in a 
variety of different computer utility applications. Typical transactions 
include: making a reservation, asking for a stock quotation, transfer- 
ring credits from one account to another, etc.. Knowing the number of 
transactions and the rate at which they may be handled, it becomes 
possible, Canadian experts believe, to calculate computer and tele- 
communication requirements. Their study concludes that expected 
capital investment for all systems likely to be implemented in Canada 
by 1980 will be about $ 2.3 billion (if growth depends on normal market 
forces) and $ 6.3 billion (If the government takes steps to stimulate the 
industry). 

The Datran Proposal 

The Datran transaction approach is especially worthv, because 
its projections of investment for telecommunication systems are not 
based on costs of systems today, but on the likelihood of decreasing 
costs due to new technologies and greater competition. (Earlier in our 
report it was stated that decreasing system costs would be possible 
through new technologies, such as LSI and large scale production.) 
The Datran approach therefore seems more appropriate for coping 
with dynamic development in computers and telecommunications and 

* -Trans-Canada Telephone System Telecommission Computer Study", in 
Telecommlsslon Study 5(a), p. 38. 

** Telccomnusslon Study 5(a), 1971, p. 41. 
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incorporating the mutual interdependence of the economic and techno- 
logical parameters involved. Additionally Datran^s analysis is more 
user-oriented, evaluating the most likely application segments of the 
American economy. Tables 22-29 reveal Datran's elements In planning 
for a separate digital telecommunications network: 



Table 22. DATA TRAFFIC FORECAST 
FOR THE UNITED STATES 



REFERENCE 


1970 


1974 


1980 


Number of transactions 


14 


50 


250 


Number of calls' 




12 


32 


Number of data terminals 


185 


800 


2.500 


Number of termination 
points (thousands) 


84 


310 


1,000 



1. SOURCE: Datran Report, p. 1. (Excerpts from a major market research study conducted 
for Data Transmission Company.) 



10.3.3 Comparison of expected expenditures 

ti 1970 there were some 63,000 computers installed in the 
United States - 2. 5 machines per 10 ,000 population. Table 21, which 
does not show the most important characteristic, such as small, medium 
and large systems, indicates the situation in selected Member countries. 

With respect to future development in the United States, it is 
predicted that the United States will spend $ 260 billion* before 1980 to 
build And expand data-processing and telecommunications systems. ** 

* Business Wee^ , 6th December 1969. 
** This projection is cmohasized by the United States Presidential Science 
Adviser. Edw E. David, Jr.. in a recent interview. .we arc particularly interested in 
seeing the (Data-processing) industry prosper. . . This has led to the addition of another 
$ 100 miUion to the fy -'72 budget of the NSF (National Science Foundation). See 
Datamation , 15th September 1971. 
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Table 24 

FORECASTED NUMBER OF REMOTE DATA TERMINALS 
BY ECONOMIC SEGMENT 



1970- TOTAL NUMBER OF DATA TERMINALS - 185,000* 




1974 - TOTAL NUMBER OF DATA TERMINALS - 820.000* 

) 

91 (IK) 



385 (47%) 



1980 - TOTAL NUMBER OF DATA TERMINALS - 7,425,000* 




' Totols on summary tables mdy di((«r sli9l)tly due fo rounding 
Source Ofltfl Transmission Company. 



51 (6%» 



207 (25 
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Table 25 

FORECASTED NUMBER OF TERMINATION POINTS 
BY ECONOMIC SEGMENT 



1970 - TOTAL NUMBER OF TERMINATION POINTS 84.0{)() 
2(2%) 




1980 - TOTAL NUMBER OF TERMINATION POINTS - 1,000,000 




Source • Data Transmission Comp. 
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Table 26 

FORECASTED TRANSACTION VOLUME BY ECONOMIC SEGMENT 
1970 - TOTAL VOLUME Uf Bli -lON TRANSACTIONS 




1974 - TOTAL VOLUME " 47.8* BILLION TRANSACTIONS 




* T«toU on Svflmory tobies moy itikt ftlfghtly ittt to round m|. 
Sewrc* ' Oeta Tr >ns«iiis»fOn Conp 
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Table 27 

FORECASTED CALL VOLUME BY ECONOMIC SEGMENT (USA) 

1970 - TOTAL VOLUME 3.7 BILLION CALLS 
0.1 (3%) 



1974 




1980 - TOTAL VOLUME = 32 BILLION CALLS 




Source Data Transmission Cowp 
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Table 28 MAJOR DATA COMMUNICATIONS APPLICATIONS AND THE LEVEL OF 
TELECOMMUNICATK>N-SOPHISTICATK>N IN SEVEN UNITED STATES' INDUSTRIES 



ECONOMIC 
SEGMENT 



FORECASTED 

FUTURE 
LEVEL OF EDP 

TELECOM- 
MUN!CAT!CW 
SOPHISTICATION 



APPLICATKW AREA 



Securities 



Insurance 



Manufacturing 



Retailing 



High 



Mo<lest 



Modest 



High 



Banking and 
Finance 



High 



biformation 
Services 



Health Care 



High 



High 



1 I 

I FINANCE/ 
i ACCOUNTING 

i 


K4ARKETING/ 
SAUS 


OPERATIONS 

\- 


DISTRIBUTION 
AND OTHER 

^ 


1 

; Branch 


Order 


i 

Cage 1 


Investment 


i cash and 


matching 


operations j 


analysis 


; securities 


Quotes 


Customer ; 




i movement 




inquiries i 

i 




i Claims 


New 


status i 




; Premium 


policies 


inquiries > 




■ Payments 




Premium- « 








transactions | 

; 




* Payroll 


Order 


Production 


Engineering 


\ Cash 


quotes 


and inventory 


Warehousing 


; management 


and 


control 


Shipping 




processing 


OH models 




I 


Point of 


Inventory 


Fuel 


i 


sale 


control 


terminals 






Credit 




Warehousing 






authoriza- 










tions 










Recorders 








Lock-box 




Teller 


Automated 




and other 




operations 


banking 




corporate 




Consumer 


services 




services 




finance 






Interbank 




branches 






transfers 


I 


Bankcard 










authoriza- 










tions 












Timesharing 










Remote 










batch 










processing 










Facsimile 










Information 










retrieval 




Pharmacy , 




Hospital 






physician 




operations 






and Hospital 




Lab tests 






claims 




Patient 






Patient 




monitoring 




1 accounting 








i 
« 









SOURCE: Dtlitii Repcci. 
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Table 29 

FORECASTED NUMBER OF REMOTE DATA TERMINALS 
BY TYPE OF DEVICE (USA) 

Doto ttrmtnolf (in thovsonds} 

2.500 p , ^ 




19^0 \m 1974 1976 1978 1980 



Source : Ooto Tronsmtssiofl Company 
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Of this total, capital expenditure for telecommunications alone will be 
at least $ 100 billion. The remaining $ 160 billion might be required 
for computer systems and services. 

Thus, if national economies are merely to maintain the present 
position vis-a-vis the United States, tremendous financial resources are 
needed. Table 30 may give some idea of the order of magnitude of re- 
sources required, if this policy is to be applied (without taking into 
account the geographical, demographical and economic conditions in 
the various countries). 



Table 30. EXPECTED EXPENDITURES FOR COMPUTER- 
TELECOMMUNICATION SYSTEMS, 1970-1980^ 

(Estimated in 1970 prices) 



COUNTRY 

> 


FOR DIGITAL 
COMPUTER 
SYSTEMS ■ 

(BIllION $) 


FOR DIGITAL 

TELECOM- 
MUNICATION 
SYSTEMS 

(BILLION $) 


TOTAL 
(BILLION $) 




8 


5 


13 




16 


10 


26 




4 


3 


7 




40 


25 


65 




48 


30 


78 




44 


27 


71 




80 


51 


131 




10 


7 


17 




3 


2 


5 




6 


4 


10 




5 


3 


8 




44 


28 


72 




160 


100 


260 



1, The figures have been cikuUted as follows: The United States is likely to spend $ 100 
billion for digiul telecommunication systems. Thus, a c<»tcsponding amount for any 
country could be calculated: 

Population of country A 

. X llOObilUon. 

population of the United States 



158 



Expected American investment expenditures 1970-1980 
compared with other national plans for improving data-transmission 
facilities: 



In millions 

Germany DM . 3 75* 
Japan** 

Sweden $ 50*** 

United Kingdom £ 53**** 

United States $ 100,000 

Table 31 compares investment expenditures f6r digital computer 
and telecommunications systems, if the United States forecast is applied, 
with present plans in four Member countries. 



10.3.4 Utilization-oriented approach 



In order to prevent possible disastrous developments in basic 
telecommunications network planning by assuming too "narrow" a speed 
basis, telecommunications-based information retrieval and processing 
systems should be thoroughly investigated from the utilization aspect. 

The questions should be posed in the following way: what kind 
of applications are most likely to be requested in the near future, or 
desired for public service? Subsequently: what bit-stream capacities 
are needed for the telecommunication channels to operate and use such 
systems remotely (as distinct from the common approach: here are 
some channel capacities - what applications can be realized with them)? 

* The German Bundcspost will need some DM 375 millions for introducing a 
projected EDS system (1973-76). It is expected that the improvement of switching win bring 
tremendous savings: as the existing network can be better ''used*' (alternative routing, etc.) 
no financial resources for expanding it will be necessary in the U tlowing five years. 

** Nippon Telephone and Telegraph (NTT) has announced an investment plan 
for digital data -transmission facilities $ 600 millions over the next four years. It is 
expected to increase this sum to $10 billion by 1977. 
Jacqdes Montagnes, "Panorama japonals", Llnformatique , July, 1970, p. 77. 
*** OECD Document. 

The Briti^ Post Office Corporation is prepared to spend some £53 million 
for digital telecommunications. See Reference O1806, "Report of the Sub -Committee on 
Science and Technology", Stanley Gill, "Telecommunications and the Computer Industry", 
in British Computers and Industrial Innovation , 1971,. p. 53. 
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Unfortunately it appears that different philosophies have devel- 
oped in Europe and the United States with regard to the definition of low, 
medium and high speeds: 



Table 32. NETWORK PERFORMANCE CHARACTERISTICS 



COUNTRY 


LOW SPEED 


MEDlUh! SPEED 


HIGH SPEED 




200 bits 


201 bits 


above 


Western 


per second 


per second 


10,000 bits 


Europe^ 


and 


to 10,000 


per 




below 


bits/second 


second 


United 


50,000 bits 


7 Megabits 


50 Megabits 


Stated 


per second 


per second 


per second 



1. United Kingdom answer to questionnaire applies to most Western European countries. 
2» President's Ta;k Force on Communications Policy. Staff Paper i. Part 2. 1969. p. 4. 



Since an analysis of possible telecommunications-based computer 
^ applications and their network requirements ic outside the province of this 
I'^port, only certain characteristics have been considered.* 

10.3.5 Data terminal approach 

Forecast of data terminal figures 

Tlie data terminal approach is an attempt co assess the future 
development of the computer-utility concept by quantifying the possible 
number of users of the system. Tt seems the most satisfactory approach 
for evaluating future telecommunications requirements. Forward planning 
based on these terminal forecasts (see Table 20) is more debatable; it is 
in forward planning that shortcomings may be most serious. 

The absolute figures for data terminals of OECD countries in- 
cluded in Table 20 look quite promising. They look less so, however, 
when viewed in conjunction with the number of people for whom they are 
planned. 

* An excellent approach to analysing computer and telecommunications 
requirements in terms of sophisticated application may be found in: The New land Data 
Bank in Sweden , by Helmer Wallner, Director of the Swedish Central Board for Real Estate 
Data, Finifa. 
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Tables 33-35 show how many inhabitants and civil employees 
will have to share a terminal by 1980. The figures in these tables - 
owing to lack of other data - are compared with the number of telephone 
sets per 100 inhabitants and civil employees for illustration purpose 
only. However, if expert opinion is correct that by 1980 data terminals 
connected to computers and data bases will be as common as the tele- 
phone today, then market estimates of these common carriers are very 
conservative. 

There is good reason to believe that this approach is too "small" 
particularly: 

with respect to potential applications and users of telecom- 
munication 5-based computer systems; 

with regard to the social context; if access to information 
and its manipulation capabilities is reserved for a privi- 
leged class only (see Tables 33-35) it could lead to severe 
social unrest; 

in view of industrial considerations; such a small number 
of systems and input/output devices will fail to allow large- 
scale production leading to economies of scale and possibly 
low unit (terminal) costs. 

Philosophy of speed 

Experts seem most worried by the question of transmission 
speed, which underlies the planning parameters of most telecommuni- 
cation authorities. A key question for an on-line real-time telecom- 
munications-based application is the transmission speed measured in 
bits per second allowed by the telecommunication link. Thus it is de- 
cided within the network which remote applications are possible and 
which are not* 

Unfortunately, a dogma has developed as to the speeds neces- 
sary in a public switched network for the next 10-15 years. There were 
no sophisticated applications considered in the planning, but respective 
telecommunications authorities believe (and used as planning parameters) 
"that 85% to 97% of all uata transmission applications will only need low 
or medium transmission speeds, i.e. 2,400 bits and below"* by 1985. 

Correspondingly, a British consultant's report on which the 
Post Office is said to rely heavily for its present planning has estimated 
that by 1983, 99.9% **of all data terminals likely to be Installed will 

* FITCE Report, p. 44. 
♦ ♦ Based on Data Transmission, Post Office Telecommunications, United Kingdom. 
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Table 34. INHABITANTS AND DATA TERMINALS/TELEPHONES 
IN SELECTED OECD COUNTRIES 



COUNTRY 


INHABITANTS SHARING ONE 
DATA TERMINAL 


INHABITANTS 
SHARING ONE 
TELEPHONE 
1970 


1970 


1975^ 


1930 ^ 




24,115 


1,929 


193 


5 




6,990 


306 


87 


3 




25, 162 


1,007 




6 




40,565 


7,606 


895 


5 


Italy 


24,600 


4, 163 




6 ■ 




10,300 


853 




4 


Netherlands . . . 


21,455 






4 




12,840 


481 




4 




7,240 


400-265 




2 


Switzerland 


12,450 


1,250 


622 


2 


United Kingdom 


4,640 


976 


238-130 


4 


United States . . . 


1,100 


250 


84 


2 

1 



1 . Using population figures for 1970. 



Table 35. DATA TERMINALS AND TELEPHONES PER 100 
INHABITANTS IN SELECTED OECD COUNTRIES 



COUNTRY 



Belgium 

Denmark 

France 

Germany 

Italy 

Japan 

NetherlancI > 

Norway 

Sweden 

Switzerland 

United Kingdom 
United States . . . 



DATA TERMINALS PER 100 INHABITANTS 



1970 



0.004 

0.01 

0.004 

0.002 

0.004 

0.01 

0.005 

0.008 

0.02 

0.008 

0.02 

0.09 



1975 



0.05 

0.3 

0.1 

0.01 

0.02 

0.1 

0.2 
0.3-0.4 
0.08 
0. 1 
0.4 



1980 



0.5 
1 

0.1 



0.2 
0.4-0.8 
1.1 



TELEPHONES 

PER 100 
INHABITANTS 
1970 



20 
33 
16 
20 
16 
22 
24 
28 
54 
45 
25 
56 



1 . See The VVorltl's Telephop <*< a< of 1st January 1971. 
Telegraph. 



American Telephone and 
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operate at slow and medium transmission speeds, slow and medium 
being defined as up to ten thousand bit/sec. * Thus, with a switched 
network designed for these limited possibilities, by 1985 most of the 
applications using visual displays is in computer-aided- instruction and 
consumer Information systems would be impossible.** Only "less so- 
phisticated" terminals such as printers, would be served and Martin 
therefore concludes that "some European countries regard data network 
requirements as merely an up-grading of their present telex or other 
switched telegraph networks".*** 

This seems all the more regrettable since in most European 
countries all means of telecommunications, such as radio, TV and tele- 
phone, are more or less under the same government jurisdiction and 
thus could be much better and more easily integrated than, for example, 
in the United States, where these high capacity techniques of telecommu- 
nications are in private liands and some (e.g. Cable TV) are not even 
subject to regulation through the FCC. Consequently, the conditions for 
integrated use of these facilities meet many more "natural" constraints 
in the United States than in other Member countries. 

It was earlier mentioned that these systems might help to oase 
time- and paper-consuming activities in the service sector. Thus, in 
order to realise the trend towards paperless, "instant transaction" so- 
cieties, terminals then in use cannot be teleprinter devices, but rather 
should be ultrafast facsimile and visual display terminals permitting 
instant interaction. The "bit-calculation** demonstrated in the discussion 
of computer-aided instruction, consumer information systems, etc. , 
showed that - abstracted from resolution techniques still to be devel- 
oped - hundreds of thousands of bits have to be transported economically 
over the network. This refers particularly to the local-loop network. 
Consequently FITCE experts recommend that a switched telecommuni- 
cations network with capacities of some million bits per second be envis- 
aged,**** 

In this connScTion there is another excellent example of the inter- 
dependence of common carrier services and the system designs of relat- 
ed industries:, the videophone. As it is now, with its very small screen 
(5x5 inches), it has merely intangible benefits and so remains a gadget. 
But its screen is small because telecommunications facilities offered by 
common carriers do not allow a TV-sized or any larger screen. 



OECD questionnaire, 1071, 
** The French AdminiJtration estimates that 99% of the data terminals operate 
at no higher than 10 k (thousand) bit/second speeds. See COPEP du Vlcnie Plan, 1970. 
p. 3. 

*** Martin, James, Future Developments in Telecommunications , p, 00, 
**** FITCE Report, p. 35, 
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On the terminal side of the computer-utility concept, the 
comparative results of alternative network capabilities could be de- 
scribed in tabular fashion: 



Table 36. THE INTERDEPENDENCE OF NETWORK 
PERFORMANCE AND TERMINAL CHARACTERISTICS 



STATE OF THE APT OF THE 
TELECOMMUNICATIONS NETWORK 


TERMINAL CHARACTERISTICS 




- sophisticated terminals with 


Low speed 


memory 


- prohibitively expensive 




- complicated to handle 


High speed 


- TV-screen interactive real-time 
applications 

- cheap terminals 

- widespread use (no concentration 
of power) 

- easy operation, etc. 



Thus, through systematic planning efforts and in view of their 
considerable market power (common carriers in Member countries count 
among the largest enterprises in terms of manpower employed, turnover 
and monopolistic position), common carriers are in an excellent position 
to generate and implement policies needed to shape the new computer tele- 
communication technologies. The necessities for so shaping these tech- 
nologies are: 

to maximize benefits in social, economic and technical 
terms (widespread use, low costs through large-scale 
production, etc*); 

to minimize harmful effects in terms of social goals and 
purposes (privacy invasion, concentration of power, etc.)* 

The problem of controlling these technologies and their impact 
is of course related to analysing their nature in order to arrive in time 
at methods and plans. 

The alternative is to be controlled by these technologies and the 
interested pressure groups, a situation, most experts agree, which has 
generally been true of technologies up to the present. 
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Chapter 11 



POLITICAL AND ECONOMIC CONSTRAINTS 



11. 1 ORGANISATION AND PERFORIvIANCE OF TELECOMMUNI- 
CATIONS SERVICES 

In most OECD countries responsibility in the field of telecom- 
munications has been delegated to governments and their associated 
agencies by constitutional law. However, in the exploitation of these 
responsibilities, various methods and patterns have developed leading 
to differing degrees of performance in terms of quality, quantity and 
tariffis for telecommunications services. 

According to an OECD check-list, telecommunications services 
in Member countries are operated and/or owned by: 

government administrations - 15 countries 

government and private corporations - 5 countries 

private business enterprises - 3 countries. 

In the Member countries where there is governmental admin- 
istration. Postal and Telecommunications Departments (Ministries) 
operate and own telecommunications. Eight countries offer telecom- 
munications services combined with traditional postal services without 
separating accounts and balances. Seven countries have either separated 
these services from postal services or operate both as separate cost 
centres. 

Interestingly enough, in an international comparison of tele- 
communications service-performance, the same eight countries with 
telecommunications and post services combined within one department, 
and with combined accounting systems, suffer from severe lags in the 
development of this vital service, a key to economic development in 
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rural areas in the various Member countries from the viewpoint of the 
decentralization issue.* 

The Tables 37 to 43 are an attempt to measure the degree of 
performance achieved in selected countries in terms of: 

Telephone density and structure of common carriers 
organisation (Tables 37 and 38). 

Charge for a local call in the capitals of selected countries 
(Table 39). 

Subscription rental per year in selected countries 
(Table 40). 

Development of "real telephone costs" from 2963-1970 
(Tables 42 and 42). 

Productivity of telecommunications common carriers 
(Table 43). 

Tables 37 to 43 invite criticism as to the sophistication of the 
figures. But in the absence of more detailed information, they must be 
considered as important indicators of the opportunities for various gov- 
ernments to assess the new information technologies to the advantage of 
their publics. 

To determine the organisation and institutional arrangements 
that may be optimum for the balanced exploitation of the total computer 
telecommunlcjations utility concept is not of course possible from looking 
at the countries with the highest and lowest numbers of telephone sets 
per 100 Inhabitants and choosing the regulatory patterns accordingly. 
There are good reasons for believing that optimum institutional issues 
cannot be a choice between polarities, such as competition, monopoly 
and regulation, but rather a wise mixture allowing rational systems 
planning and economic incentives. 

Due to limited information, it is possible only to suggest certain 
characteristics of the present organisational and institutional environ- 
ment of telecommunication services, which inhibit the development of 
traditional as well as new services. Below follow some of the constraints 
which prevent the assessing of the technology, the setting up of a far- 
sighted economic policy (defined as a long-term strategy) and the trans- 
lating of it into action. 



* R. Galley,, French Minister of Post and Telecommunications in Introduction 
to: E ldmenu pour un schema directeur des t^l^communicationSt o p» cit. 
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Table 37. TELEPHONE DENSITY AND 
ORGANISATION OF COMMON CARRIERS 



COUNTRY 


TELEPHONES 
INHABITANTS 


TYPE OF OPERATION ^ 


TELECOM- 
MUNICATIONS 
SEPARATE 


TELECOM- 
MUNICATIONS 
AND POSTAL 
SERVICES 


1. 


United States 


58 


X 




2. 




56 


X 




3. 




48 




X 


4. 




45 


X 




5. 




35 




X 


6. 


Denmark 


34 




X 


7. 




33 




X 


8. 




31 




X 


9. 




29 


X 




10. 


United Kingdom . . , 


27 




X 


11. 




26 




X 


12. 


Finland 


25 




X 


13. 


Japan 


25 


X 




14. 


Germany 


22 




X 


15. 


Belgium 


21 


X 




16. 




19 




X 


17. 




17 




X 


18. 


Italy 


17 


X 




19. 


Spain 


14 


X 




20. 




12 


X 




21, 




10 




X 


22. 




8 


X 




23. 




2 




X 



1, Type of operation means whether the telecommunications service is provided by a 

separate corporation os combined in an organisation with traditional Posul Services. 
SOURCE: The World's Telephones as of 1st January 197i , AT and T Long Lines, Overseas 
Administration* 
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Table 38 

TELEPHONE DENSITY AND STRUCTURE OF COMMON CARRIERS ORGANISATION 

(January 1,1971) 



Telephones per loo mhobftonts 

60 



S Rott of oufomofton m% 

Tetecommvmcotion services ore separated 



Telecommunicotions are operated and accovrtted 
together with traditional postal services 




Source The WofM*s Telephones os of Jonuory 1» 1971, AT&T Long Line*, Overseos A<iminisfrotion 
New Yofk, Februory 1972 
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Table 39 

CHARGE FOR A LOCAL CALL IN THE CAPITALS 
OF THE OIFFFRFNT COUNTRIES^ 
(January 1. 1971) 



10 



TttteemmunteoUont Of« op«rof«f/ onrf nccown/ci:/ 
»Oflr»^«* With ttttdtti^ot potto! %*tv»f.t* 




I I I 

>= ^ 35 



I 



75 



1 . It ift worth while noting thot in some countries privote eOMponieft - not port of the PIT - Administration opero}« 
local telephone services m the cot^ntnes concerned e. Oenfnork, Finlond) 

2 Rtftrs fo 0<tobef 1, 1972. 

3 Chor^tft Set locoi colls <n cicest ol 900 colls /^'ew YorV City) 

5«vrc« GtMrsI Dirtciwett of Swedish T«UcoMiiifm<«tion», April 4^ 1972 



ERIC 
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Table 40 

SUBSCRIPTION RENTAL PER YEAR 
(CAPITALS OF THE COUNTRIES) 
(January 1. 1971) 

us $ .< 

90 r 




' Finlond ht »hor«holcl«r& only, iot non* »har«holcl»» US $41,50, 
2. Includes a Hat toit ht locol colli. 

SowC9 ' Gtnerol Djr«ctofa!« of Swedish Tclccomfflunictttioni, April 4, 1972. 
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Table 4i 

DEVELOPMENT OF 'REAL TELEPHONE COSTS** 
from 1963-1970 

HovfS 

m I — , , 




FRANCE ^P3ns) 



AUSTRIA (Wien) 



JAPAN (Tokyo) 
FEO.REP GERMANY (8ofln> 
8ELGIUM(8ryssels) 
NETHERLANDS (Ansterdan) 
NORWAY iOslOi 
UNITED KINGDOM (London) 



DENMARK (Copenhasen) 



SWiT;!ERLAND (Bern) 
ITALY (Roflie) 
CANADA (Ottawa) 

FINLAND {HelsjriJ^,' 

SWEOEN (Stockholm) 



1963 



i970 



I The time r«qutred for cin overoge induSNtol worker in the Cepitols of selected Countries 
to eorn the omount of the fixed onnuol chorge ond SCO locol colls during 1963 ond 1970 
(eoch end ol yeor) in moking the colculotions, direct tones hove not been deducted from 
the woges 

Sovrc* (}enere1 Director ete of Swedish Tclecemfnunicotions, April 4, 1972 
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Table 42. DEVELOPMENT OF "REAL 
TELEPHONE COSTS" FROM 1963 - 1970 



COUNTRY 


TIME REQUIRED (HOURS) 
(See footnote 1. Table 41) 




1963 ^ 


1970 ^ 




97.0 


72.0 




62.0 


51.0 




32.6 


21. 1 




37.6 


32.2 




64.7 


51. 1 


Finland ^ 


21.8 


17.6 




110.0 


87.0 




29.0 


22.7 




111.2 


55.4 




41.9 


48.4 




52.9 


43.7 




21.1 


13.7 




35.2 


21.3 




55.5 


41.6 



1 Refers to the end of Calendar Year. 

2 Refers to 1969. 

S URCE: General Directorate of Swedish Telecommunications, 4th April 1072. 



ERIC 
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Table 43. PRODUCTIVITY OF TELECOMMUNICATIONS 
COMMON CARRIERS 



a) Number of Telephone sets per employee in the Telecommunications 
service ^ 



5\vitzerland ^ 222 

Italy 139 

Netherlands 133 

United States of America^ 132 

Sweden 107 

Denmark i03 

Belgium 98 

Germany 94 

Austria 89 

France 81 

United Kingdom ^ 58 



Number of Calls per employee in the Telecommunications Service 



Switzerland 166,000 

Italy 157,000 

Sweden 130,000 

United States of America^ 128,000 

Denmark 117,000 

Netherlands 108,000 

Austria 98,000 

Germany 69,000 

Belgium 61,000 

United Kingdom 40,000 

France 37,000 



K The nuhiber of employees has been determined by itcn» 11.1 "Staff In Telecommuni- 
cations Service",, except item 11.2.1.2 ''Telegraph" and 11.2.1.3 "Telegraph Dis- 
tribution", The number of 5.934 employees in radio and television activities has been 
deducted from item 11.2.3 "Other personnel" for the Fedml Republic of Germany. 
These figi :es are as of 31st December 1969. 

2. For Switzerland it should be taken into account that the Installation of all kinds of 
telephone and PBX -equipment is provided not only by the administration but also by 
private enterprises. 

3. Refers only to AT and T, 

4. Figures as of 1st April 1969. 

SOURCE: "CEPT Statistical Proposal" 1970/''1, AT and T Annual Report. 1971. 
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11.1.1 Annua l budgeting period 



In most European economies telecommunications fall under a 
Ministry and are thus subject to the annual budgeting procedure. As a 
consequence, Reinoud*has argued that: 

the investment resources granted arc too small; 

the funds allocated generally cover only the fiscal year, 
and thus the national PTT does not know what funds will 
be available in the following years, 

in addition, the various administrations are subject to the general 
macro-economy, "anti-business cycle" policy. 

Consequently, although there is a large demand for telecom- 
munications services which manifests itself in long waiting lists of 
potential subscribers, investment resources are often reduced in order 
to support the anti-business cycle economic policies of the governments. 

These constraints, Roinoud asserts, explain the failure to sat- 
isfy the demand for telephone services, for example, and the difficulties 
' in establishing long-term policy and planning in the telecommunications 
sector. 

11.1.2 Innovation and depreciation patterns 

There is another reason, closely related to this question, for 
reassessing the present organisational structure of the PTT. This is 
the linear depreciation patterns keyed to technical rather than economic 
life. Whereas planning horizons may be limited by the annual fiscal 
year, depreciation patterns may cover periods up to 20 years.** Conse- 
quently many new facilities already commercially available cannot be 
expected to be publicly available before 1990. This must be compared 
with the 4 - 5 year economic life-span of computer systems and satel- 
lites. 

* Reinoud, Hendrik. General Director of the Netherlands PTT "Long-term 
Planning", Computer und Angestellte. Band II, 1971, p. 849 (translated here from the 
German text). 

** Depreciation schedules generally applied by telecommunications common 
carriers are, for example: 

Local switching centres: 15 years 
Long haul switching centres: 10 years 
Cables: 20 years 

from Deutsche Bundespost, A nnual Business Report , 1970, p. 116. 
For the United States typical values are: 

for local switching gear: 25-35 years 
for toll service gear:, 20*25 years. 
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Accelerated economic-life depreciation, which projects a 
larger sliare of equipment costs in a system*s early years, seems to 
be preferable in such a period of rapid technological change, as we are 
experiencing. The clashing interests and mutual* interdependence of 
demand for services, tariffs for services and introduction of ntjw tech- 
nologies that promise more versatility and substantial cost reductions, 
are, however, profoundly affected by the depreciation method used. 
Customers in the latter part of a system*s usefuU life (after a new tech- 
nology has become available) should not have to bear amortization costs 
equal to those of earlier years; they should be allowed * o take advantage 
of lower costs offered by the new technology. 

Administrations obliged to provide postal and telecommunica- 
tions services under a common cost-covering principle face the most 
crippling constraints. 

This becomes evident when one compares the general revenue 
situation of the two different service categories. Postal services are 
highly labour-intensive (up to 80%) and pricing of these services is 
subject to political rather than economic reasoning. In conjunction 
with recent income developments and slow productivity increases, this 
has led to permanent deficits running into millions of accounting units. 
Telecommunications services, however, have become fairly lucrative 
activities. 

In countries where the general cost-covering principle is ap- 
plied, telecommunications services have had to subsidiiie the deficits 
of the postal services. In the case of multi-billion dollar companies 
this inevitably leads to enormous macro-economic disallocations of 
factor resources: the unproductive service branches absorb many pro- 
ductive resources* The supply of the highly lucrative services, in 
contrast, is effectively reduced by correspondingly high prices. This 
is done: 

to cover the deficits in the non-cost-covering postal 
services, 

- to keep down the demand for services which are most in 
demand. 

Thus it is no exaggeration to say that the amount of the deficit 
in postal services is an indication of the size of the financial resources 
available. In order to show that this policy, if continued, must lead to 
tremendous opportunity costs and thus operate against the mandate of 
serving the public interest, it must be recalled that the factor cost of 
labour in the long run can only Increase, whereas capital costs seem 
to be decreasing. 
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In the past this horizontal transfer of revenue from the tele- 
communication service group to the postal service group, which is 
entirely distinct in its service character and structure as well as in 
its future importance, has severely affected the development of tele- 
communications in countries such as Germany, France and the United 
Kingdom. The important surplus revenues - differential profits, as 
they are called in economic theorj' - from telecommunications services 
have been used to cover deficits in the traditional postal services of the 
same administrations. In consequence, insufficient financial resources 
remained for capital investment plans in the rapidly expanding telecom- 
munications sector. 

Thus, these services have suffered from a permanent lack of 
capital which has had a negative influence on the investment policy and 
planning capacity of their administrations, all the more so as one of the 
economic functions of differential profits - providing investment re- 
sources to eliminate existing bottle-necks in the supply of services and 
goods - was not allowed to come into play. 

In competitive markets it is an accepted fact that there will be 
price increases and differential profits if the demand for goods and ser- 
vices grows faster than supply. The relatively high profits then attract 
newcomers, and the entrepreneurs already operating do not hesitate to 
expand their production. There is no capital shortage, since foreign 
capital is eager to enter these expanding sectors, the more so as entre- 
preneurs and those offering investment c 'ipital can expect the highest 
rates of return the faster they expand supply. Under this market constel- 
lation, investment resources are first used to eliminate existing bottle- 
necks, because this guarantees the highest rate of return. 

If the economic aspect only is considered, it is to be recom- 
mended that telecommunications administrations behave similarly. 

11. 2 SEPARATION OF POSTAL AND TELECOMMUNICATIONS 
SERVICES 

To exploit the promising possibilities of new computer-tele- 
communications technologies and to channel these developments into 
the directions desired, the capital investment resource position of tele- 
communications authorities must be improved. In most Member coun- 
tries this has been successfully achieved through diversification of 
postal and telecommunications services and total separation of their 
financial, technical and management resources.* This total separation 

* Layton, Christopher, European Advanced Technology , p. 192. 
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is in the public interest: in satisfying, for example, the demand for 
telephones - and as an economic necessity in itself since new, cost- 
reducing technologies are concerned. It could reduce the economic and 
political constraints which at present hamper administrations by: 

improving the capital investment position of the admin- 
istration and providing a key for service planning and 
pricing policy, 

diminishing the influence of pressure groups, and 
improving the motivation of the manpower employed. 

11.2.1 Factors favouring separation 
Capital funding 

As the surplus revenues from telecommunications services 
would no longer be used to cover deficits in postal services but would 
remain in the telecommunications sector, the investment resources 
situation ot the administrations would improve considerably. Thus, 
the planning and policy capacity for new services would be able to keep 
up with the rapidly growing demand. Moreover, investment policy also 
contains the key to pricing policies for telecommunications services. 

With reference to related economic issues, the British Govern- 
ment in 1969 gave authorities exploiting the post and telecommunication 
services the status of a public corporation (with iegal safeguards to pre- 
vent dilution of resources) in order to facilitate rppropriate economic 
behaviour. 

Similarly, the responsible Dutch Minister* is examining the 
possibility of giving the PTT an organisationally separate status, prob- 
ably similar to a stock-corporation. Again, the reason is to improve 
its policy and planning capacity. 

The stock-corporation concept, with many shareholders, is 
gaining momentum as it opens up possibilities for the release of govern- 
ment resoulrces. Since telecommunications services are highly capital- 
intensive and promise high rates of return per dollar invested, they seem 
to be well suited to the global income redistribution policy involved in 
wide-spread shareholding. 

A new pricing policy 

The theoretical discussions about economic criteria for estjib- 
llshing the fee (tariff) policy for telecommunication services see? a to 

* Reinond, Hcndrik, op.cit .. p. 854. 
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be settled now. The formerly postulated strict cost-covering fee prin- 
ciple has lost ground to the market price concept, which identifies the 
real degree of scarcity of a service, including the reasonable rate of 
return on investment.* 

Monopoly or above-average profits are an important consider- 
ation. This problem will find its own solution provided that efforts a) e 
undertaken to expand correspondingly the supply of telecommunication 
services, since this will lead to a competing away of these profits. 

It is the underlying technique-based cost-philosophy inherited 
from the network designed for voice-transmission which has come under 
fire most recently with regard to new services, such as telecommunica- 
tions-based computer systems. The cost factors in the analogue plant 
are time, duration of call and distance. With the new trend towards 
digital transmission where millions of bit streams travel along channels, 
users would like to see time and distance cost criteria replaced by a 
volume factor, for example. Additionally it is argued that, as the allo- 
cation of joint costs for various telecommunications services is an ill- 
defined job, at best arbitrary, at worst discretionary,** the introduction 
of a flat rate is the proper solution. *** This has been supported by var- 
ious Canadian experts who conclude that some 85% of all communication 
costs are overhead costs. 

Since telecommunications service fees will play a strategic 
role in the widespread use of the new systems , this approach merits 
thorough investigation, the more so as it promises tremendous cost 
savings especially when present metering techniques become obsolete. 

Relief from pressure groups 

With the total separation of postal and telecommunications 
resources another delicate constrnint could become obsolete: the in- 
fluence of pressure groups unrelated to telecommunications. Thus, 
publishing house and mail order representatives on the Boards of 
Directors of telecommunications administrations, who have success- 
fully maintained a low pricing policy for the very services that cause 
the postal deficits, could be excluded from policy issues concerning 
telecommunications services. It should be kept in mind that the growing 
deficits in the case of printed matter and cash-on-delivery (payment on 

* The BrUish Post Office now considers a 10% rate of return on investment as 
reasonable for telecommunications. A similar rare of return is included in the price -funding: 
of the Swedish Central Telecomniunications Headquarters. 

** Irwin, Man ley R., A Multi ple Access Comptite r Network: The Role of th e 
Common Carrier , 1971, p. 5. 

*** Telecommission, p. 8G. 
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delivery) serviees brought on the inerease in telephone rates in Germany 
(July 1971) and the tariff inereases announeed for 1972 in Franee* and 
the United Kingdom*** Further inereases have been announeed for 
Germany in 1972.*** 

With respeet to the relationship between users and the manage- 
ment boards of teleeommunieations serviees, the British solution de- 
serves speeial mention sinee it has institutionalised the representation 
of users* interests in the form of the Post Offiee Users* National Couneil. 
This seems a signifieant step ^'^rward for other Member eountrics to 
eonsider. 

Improved attitudes 

The separation of postal and teleeommunieation resourecs might 
also have a very favourable psyehologieal effeet: it eould relieve some 
of the frustration experieneed in the past by responsible teleeommuni- 
eations managers who witness surplus operational revenues employed 
for postal defieits. Change in this obsolete poliey might mean a drastie 
ehange in their attitudes, not least of all in assessing new teleeommu- 
nieations teehnologies. 



* le Monde , 28th October 101 \, 
** The Daily T elegraph, 22n<l Octobt 197U 
*** Frankfurter Allgemeine Zeitung , 13th November 1971. 
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Chapter 12 



A NATIONAL PROGRAMME 



12. 1 NATIONAL INTEREST 

The intention in the preceding chapters was to emphasize the 
multi-faceted nature of the growing interdependence oi computers and 
telecommunications technologies and its importance to most Member 
countries. The potential of these technologies, the '*pay-off* from *^heir 
proper exploitation, is expected to be greater than the pay-off from the 
peaceful uses of atomic energy, the moonshot or the Anglo-French 
Concorde.* 

The giant strides made in the technology of the various computer- 
hardware components and the impending revolution in telecommunication 
technologies indicate that the trend towards the "total computer telecom- 
munication" utility concept is clear and unmistakable.** 

In order to prevent politics, lobbying, monopolistic sloth or 
destructive competition from diminishing the riches that the new tech- 
nology can produce, many experts are calling for a detailed policy 
designed:*** 

to facilitate the introduction and control the shape of the 
new infrastructure; ^ 

to reassess existing telecommunications services and the 
structure of the computer-telecommunications common 
carriers industry; 

to guide this key-industry to future qualitative and quan- 
titative economic growth. 

* Martin, james, Future Developnients , p. 379. 
** Dunlop, Robert A., The Emerging Technology of inforniatio!i tUilities , p. 45. 
*** Parker, EdviiiB., op. cit., p. 61. 
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If the promises are to be translated into action and the most 
serious obstacles to progress avoided, something more imaginative is 
required than laissez-faire and ^'shareholders' interests", or the PTT 
concept of leaving basic decisions to "the (often political) consideration" 
of an administration. 

It seems likely that the future telecommunication network will 
be fully digital. The transmission cost will be a fraction of today's total 
costs and the network will be much more versatile. This has led to the 
technical-integrated concept of a network carrying voice, video, facsim- 
ile and data signals over the wide physical spcctmni of paired wires, 
cables, wave guides and satellites. 

The problem of progression from today's analogue plant to 
toniorrow*s digital plant not a technical but rather an economic and , 
political one, and Martin emphasizes the danger that, all other things 
being equal, with the present organisational structure of the telecom- 
munications industry as it is, much of the riches that these technologies 
could bring will not be harvested. * 

To take Course B (Table 44) rather than Course A would result 
in a lower cost in the years ahead, even if at the expense of higher costs 
in the immediate future. 



Table 44. "ECONOMIES" OF THE SYSTEMS-APPROACH 



Investment in 

telecommunications 

plant 



A 

time 
Oscars) 

' SOURCE: Martin, janies. Future Developments in Teleconimunications , p. 370. 



If alternative B represents the building of a digital network with 
integrated telephone, data, facsimile and other facilities, it will provide 
much greater capacity in the future than alternative A. 



* Martin, jame$. op^cit. p* 379. 
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Some of the economic gains have already been discussed. The 
question now is whether the institutional framework within which the 
choice of alternative paths will be made is optimal. Martin states that 
the "future value to the economy" argument in the assessment of com- 
puter-telecommunications technologies, filled as it is - in the absence 
of a blueprint - with so many intangibles, would rarely persuade business 
firms to invest the necessary funds. Consequently, if it is left to invest- 
ment bankers to select the course , it will not be alternative B,* There- 
fore, to leave the optimum assessment to existing carriers and admin- 
istrations within the present environment is dangerous b**cause monopolies 
tend to have built-in, stifling attitudes toward innovation. Thus they may 
suffer lack of imagination and courage to invest sufficiently in this new 
and vital future resource. 

The creation of national systems of the scale and the potential 
described in this report appears economically and politically impossible 
without a concerted approach on the broadest possible base. This ap- 
proach should include the following segments: 

computer manufacturers (incorporating the wide spectrum 
of terminals and related component manufacturers); 

computer service bureaux; 

common carriers and broadcasters; 

software houses; 

present and potential users* 

Consequently Canada is looking toward a "major programme 
appraich"** which, like any other national undertaking, such as tho 
Apollo project, is trying to identify major objectives of social and 
economic needs likely to he fulfilled by computer/telecommunications 
technology, and to fix them into national science and technology policy 
as well as economic policy. Some of the objectives, as indicated earlier, 
might be: 

computer-aided instruction; 

a "paperless" tertiary (services) sector; 

innovation within critical public areas which are causing 
tremendous deficits and thus absorbing urgently needed 
public financial resources (e.g. postal services, trans- 
portation, etc.). 



* Martin. Mmes. op, ciu . p. .179. 
** Telecomniis$ion« 5(a). p. 82, 
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12. 2 INSTITUTIONAL ASPECTS 



After identifying some of the social and economic needs and 
aims, the crucial question concerning the proper institutionalisation of 
such national efforts in the field of computer telecommunications sys- 
tems comes to the fore. 

In the United States it is the Federal Communications Commis- 
sion which is trying to stimulate the growth of diverse services and 
increase flexibility and efficiency in telecommunications. In most 
Member countries the political responsibility and/or operation of tele- 
communications is exclusively provided by government executive depart- 
ments or public corporations. The constraints, some of which were 
discussed in the preceding chapters, centre around their relatively 
static behavior, first, in the relationship between the regulatory insti- 
tutions and the firms that constitute the communications industry, and 
second, with respect to user needs. 

In the case of the FCC in the United States it should be remem- 
bered that this regulatory body was founded in 1934 and thus had to face 
the structure and conduct of the telecommunications industry as a fait 
accompli . Hence, in the past, its attempts to control a monopolistic 
market structure were - because of limited staff, finances, research 
resources, and political support* - restricted to the control of tariffs 
rather than establishing policies to foster introduction of new, cost- 
reducing technologies into the telecommunication network or the pro- 
vision of new services. The same is largely true in most Member 
countries, although they do not have a similar regulatory controlling 
agency, but provide and operate this service principally through a 
special department. 

However, our discussion should not be considered as aimed 
at abolishing the existing institutional "environment**, but at achieving 
a more creative and affirmative role for present or future regulatory 
agencies whose work it is to anticipate developments. Where new appli- 
cations and services are concerned we have argued that a lesson should 
be learned from experience and the market should be prevented from 
bringing about the proliferation of computerized telecommunications- 
based credit card systems for banks, for example, long before such 
S3^tems ?re available in the fields of medical, educational or consumer 
information, where public need is less coincident with or adequately 
represented by private commercial interests. 



Kiestenbaum, Hone!. The Regulatory Context of Information Utilities, p. 94. 
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To overcome these shortcomings Kiestenbaum* recommends, 
within regulatory contexts, a mixture of technical and economic expertise, 
private and government initiative, monopoly and regulation, flexibility 
and far-sighted planning and rule-making to guarantee a balanced nation- 
al assessment of challenging computer/telecommunications technologies. 



12. 3 PLANNED INNOVATION 

Earlier in this report the term "national integrated computer/ 
telecommunications agency" was used to describe a possible federal gov- 
ernment institution that could co-ordinate the activities and incentives 
involved in assuring the national development of an integrated computer/ 
telecommunications network in the public interest. 

Compared with the present situation (that is, the structure and 
status of industries now involved in telecommunications) , the new insti- 
tutional "environment" would be characterized by the strict separation 
of planning and policy-making, from operational functioning of telecom- 
munications and computing services. 

Physically, the netvork would integrate various sub-networks, 
such as telephone, telex, facsimile data, video, cabled TV, and radio 
broadcasting. Thus it might in technical terms accomplish perfect 
"systems integrity". (See Table 45), 

Unlike the present situation, planned co-ordination might allow 
as much competition as possible and as much regulation as necessary, 
since it would be operated according to stated criteria , which would be 
principally operational needs and economic a d vantages . 

There are many different forms and a variety of alternatives 
for such an agency, and it would be an excellent task for OECD to explore 
some of them as well as the fields in which the agency could engage. 

However, in spite of its precise nature, it is important to note 
that this would be a co-ordinating and catalytic agent, a regulatory body 
or even the principal source of funding, rather than an operator of sys- 
tems. 

The separation of "operating** from "policy-making" respon- 
sibilities might also be an attractive concept from other points of view 
for many countries. 

* Kiestenbaum, Lionel, op. clt. , p, 97, 
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Since the governmental agency would set goals - des.r-jd appli- 
cations, foreign attachment issues, standards, etc. - by means of flex- 
ible policies open to new trends, it might be possible for the first time 
to deal ^ith new growth industries in times of rapid change. Although 
there can be no policy that gives absolute assurance to an industry char- 
acterized by rapid change, there seems to be a chonce of achieving eco- 
nomic compromise between retarding an innovative and developini; in- 
dustry and blind governmental whimsy in the field of computers and 
telecommunications. 

Additionally, since the agency could set goals within a regulatory 
framework and leave the operation of telecommunications services to pri- 
vate industry (for example), many of the actual capital shortcomings 
could be solved, because shareholders could supply the funds for these 
highly lucrative services. 

12. 4 FUNCTIONS OF THE AGENCY 

The possible, if not probable, central functions of such an 
agency would be: 

establishing communication policy; 

assuming the planning function; 

organising research and development; 

assuring standardization; 

licensing attachments; 

underwriting financial support, etc. 

However, it is beyond the scope of this introductory report on 
the complex field of computers and telecommunications to elaborate 
these points. It would be necessary to go into delicate questions of 
controlling market entry, mergers, levels of profits and rates, super- 
vision of carrier practices and conditions of service. (Such controls 
are deemed warranted when competition is not feasible, for example, 
when large-scale economic requirements result in a "natural monopoly" 
situation.) 

This highlights once again the regulatory controversy over 
whether common carriers shoulc be allowed to enter into information 
utilities, and how: as distributors of raw computer power or as dis- 
tributors of such information services as visual consumer information? 

A very early policy r^MSurc for the agency would be to guide 
the proliferation of appropriate telecommunication services for remote 
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data-processing us3rs. Consequently it would first have to accelerate 
the innovative process in existing common carriers so that they could 
meet remote data-processing requirements. Secorv, it would have to 
guarantee that economies of scale and productivity increases brought 
about through new telecommunication technologies would be passed on 
to ^ers in the form of lower tariffs. 

To do so, it must no longer be beyond the scope of any regula- . 
tory policy to examine thoroughly the relationship between common 
carriers and equipment supplier (s). Thus an agency of this type would 
have to go into such questions as the degree of economic advantage to 
be gained by horizontal or vertical diversification of this relationship. 

With respect to the predictable success of such a telecommu- 
nication policy, little information is available. Some recent experiences 
in the United States ho^^vever are encouraging, and emphasize the neces- 
sity for a telecommunications policy concept: 

- American common carriers have been required to give 
way to the demands of the new information services on 
foreign attachment, interconnections, line-sharing, spe- 
cialized data carriers and other issues in the absence of 
decisions and simply as a consequence of signal-setting 
when the FCC commissioned its computer /telecommuni- 
cation enquiry. 

The FCC*s **above 890 decision"* would be interpreted 
as another step away from absolute market protection for 
established common carriers. Since this decision could 
have led to potential comoetition from private microwave 
carriers, AT and T altered its private-line rate structure 
drastically. The company introduced its Telpak classifi- 
cation 'private line service, with tariff reductions ranging 
from oi%to 85%.** 

In addition, Kiestenbaum*** reports that up to the present there 
have b'^en no significant losses in the integrity and viability of communi- 
cation common carriage, but rather substantial gains in flexibility and 
diversity and a more receptive environment for new developments. 

Thus there are solid reasons for asserting that a communica- 
tion policy-and-planning agency*, from the moment of birth of a new 
technology, can allow competition in the planning stage of new services 

♦ Allocatif * frequenc in bands above 890 MHz. 
** Melody, William, i^arkej S tructure and Public Policy - . Communications . 

28th December 1969. 

*** Kiestenbaum, Lionel, op. cit., p. 89. 
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and tariffs. Consequently, the present "national monopoly'' philosophy 
in the field of telecommunicntions (now a matter of dogma and presump- 
tion) could be disproved on the pragmatic grounds of technical and eco- 
nomic experience. 

To fulfil such a long-range policy of creatively shaping tele- 
communications and computer systems on the basis of well-thought-out 
solutions to future as well as immediate problems, the agency would 
have wide-ranging responsibilities, including: 

analysing and forecasting national needs for computer/ 
telecommunications services; 

assessing computer/telecommunications technology as 
well as electronic-video-recording (EVR) techniques; 

assessing the probable social and economic impact of new 
developments; 

- designing the configuration and outlay for computer/tele- 
communications networks; 

developing the necessary economic', regulatory and legal 
framework for networks; 

providing focal points for the expression of diverse views 
and interests, and setting adequate standards for both 
computers and telecommunications. 

12. 5 CONSIDEIUTIONS OF ECONOMIC GROWTH 

With respect to the urgency of such a "major national approach" 
and the enormous investment resources it is likely to require, it should 
be noted that a project of this r ""gnitude could have a multiplier effect 
on the entire economy. 

The productivity increaseb which a telecommunications-based 
system could otfer as a working tool in the tertiary sector and in other 
crucial national services, such as health, education, urban development, 
transportation, air pollution control, and consumer information systems 
(countering inflatio^^), promise to be enormous; their quantification could 
be the subject of a further report. 

Major productivity increases could also be expected; if these 
systems were applied to government administration alone, savings would 
be in the order of 10% of the annual government budget (as was remarked 
at the beginning of this report). 
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These economies, together with the multiplier effect of the 
investment programme to install these systems, would lead to substan- 
tial increases in the gross national product, the primary source for 
further improvement of the quality of life and material well-being of 
people in Member countries. This is even more important because 
present key industries may well lose their leadership through market 
saturation and anti-pollution trends. 

Consequently, investments which appear very large in 1971 
may seem relatively tri\ial in 1980. In the past, government funding 
has always been necessary for developing "big science"; this has also 
been true of high-cost technologies, such as aircraft, CPU technology, 
etc. It has been true, too, for automobiles, if one considers the cost 
of highways; a car without roads would be like a videophone without 
communication lines. 

Ind ' ^d in most OECD countries* there are major government 
road-invesuaent plans up to the year 1985, although many experts agree 
that cars may have passed their zenith as a gro\vth industry. Conse- 
quently, long-range planning in the future key industry of telecommuni- 
cations might well be a preparation for re-deploying resources from an 
industry with declining growth trends and thus preparing the way to 
stability and continued economic growth, 

12. 6 HORIZONTAL POLICY APPROACH 

To cope with the high stakes at Issue, however, the perspectives 
of planning must necessarily be horizontal; the totality of telecommuni- 
cation and computer resources must be regarded <is a basic ingredient 
in even' nation's wealth and the principal determinant of future national 
development. 

With telecommunications becoming the dominant technical and 
economic factor of the computer/' '^lecommunications complex the l ever - 
age effect of a farsighted communications policy for the development of 
all industries concerned she aid be exploited. 

This has been explicitly recognized in some OECD countries: 
in Canada, for example, the Department of Telecommunications has 

* For example, United Kingdom £ 100 billion 

United States $ 180 bill'''. . 

Germany DM. 150 billion 

(Information from OECD Iload Research Group.) 
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Table 46 

INSTITUTIONAL STRUCTURE OF INDUSTRIAL INFORMATICS 
PROMOTION PROGRAMME IN JAPAN 



MITI 



M. OF POSTS AND 
TELECOMMUNICATION 



M. OF FINANCE 



SUB-COMM. FOR 
INFORMATICS 
INDUSTRY 



COI'NCIL OF 
ELECTRONIC AND 
MECHANICAL INDUSTRY 



COUNCIL OF 
INFORMATION 
PROCESSING PROMOTION 



ELECTRO- 
TECHNICAL 
LABORATORY 



COUNCIL FOR 
POSTS AND TELE 
COM:i!UNiCA7tONS 



JCUDI 



JEIDA 



IPA 




KDD pi 



ECL 



JIPDEC 



Goy«mffl«nr en:/ Privotm Organisations 

ry//M 
Pfivaf Corporations 




LEGENO : MITI ' MiKstry o( International Ttade and Indistty 
HTT ' Nippon Telefrapli and Telephone Corpotation 

ECL Electfoitc Communication Laboiatoiy 
KOO KoIjuMj 0«nstun Oewa Co. 

JOS Japan Oevelopnent Bank, (a new depattmentwttl be created to (tnaoct and support loftware 

and consultancy industry) 
J SPA ' J'pM Electronics Indtstiy Developnent Association (Standardisation is achievid tortter 

with MITI) 

JCtJDI ' Japtn Ccaputer tJtilisation Oevelopfient Institute (Association of lar ^ EOP users) 

JIPOEC • Japan Inforiation P»oce$sin| Oe«lop«ent Centre 

JECC • Japan Elec^onic Coiiputer Com^ (leased tquipaent promotion). 

i?A Infowiation Technotofy Promotion Aiency 

$dwf<» : J3c*ane$e Oeieg^tioo to OECO. }mt ^ 19;? 
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commissioned a computer/telecommunications task force to evaluate 
concrete plans for a major national programme, Jn Germany the 
second EDP promotion programme merits consideration, although 
it was drawn up without reference to the leverage effect of an overall 
telecommunications policy. As for Japan, Table 46 indicates the na- 
tional effort to promote the new technologies by embedding the indus- 
tries concerned in an all-encompassL.g national science-technology 
and industrial policy. 
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Chapter 13 



INTERNATIONAL CO-OPERATION 



It has been argued that, in order to exploit some of the /xt)- 
mises of telecommunication-based computer systems, the response of 
existing national institutions should not be limited to narrow tec) jal 
considerations, but should be geared to deal with change. Thus it was 
concluded that governments would have to develop a proper communi- 
cations policy with appropriate institutions. 

Assessment of these technologies, which are by nature inter- 
national, cannot be limited to one country and clearly requires close 
international co-operation, (tf some countries establish a telecommu- 
nications policy whereas others do not, the international level of sophis- 
tication of future telecon-.munications services will finally be determined 
by the lowest co.^^rr-or. denominator. ) 

With traditional telecommunications services such as telephony, 
telex and r^^dio, etc. , this co-ordination function is provided by the Inter- 
national Telecommunication Union (ITU)* and its permanent organs; 

the International Frequency Registration Board (IFRB); 

- the Consultative Committee on International Radio (CCIR); 

the International TciSgraph and Telephone Consultative 
Committee (CCITT). ^ 

According to their mandates these organisations of governments 
(ITU) and administrations (CEPT) are mainly concerned with a posteriori 
technical and operational aspects **on the border" (interconnection recom- 
mendations) of traditional telecommunications. 

* The ITU was founded in 1865 and became the specialized agency of the 
United Nations for telecommunications in 1947. 
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It must, however, be mentioned that CEPT studies questions 
regarding new services and facilities in the telecommunications and 
data communication fields. CEPT is also involved in a long-term 
planning activity for new techniques and services. 

An interesting initiative has been taken by 16 European PTT 
administrations who together have organized a large market study in 
the data-communications field covering the period 1972-85. ♦ 

None of these organisations, however, has the mandate to 
foster tlie introduction of available technologies** in te^.ms of when 
and how they are to be applied, for which services and at what prices, 
etc. Moreover, doubts have recently been expressed*** as to whether 
the formulation of technical standards and future technical data-trans- 
mission requirements by the above-mentioned agencies has been suffi- 
cient. 

This is all the more important since the main issues affecting 
international proliferation of telecommunication-based technoloj^les are 
of a political nature. This is amply illustrated by the PAL aiK" SECAM 
colour TV controversy. It is also necessary to take into account the 
different levels of economic and technological capabilities for pioducing 
the lowest cost facilities in this and related fields. 

Consequently, if the international telecommunications industry 
is to enjoy the predictability of telecommunications policies at a national 
level, some means must be developed for isolating such basic economic 
conflicts and for coming to some understanding well in advance of the 
time when specific new facilities are installed. 

* The Eurodaw market siuuy coversi 

- uaffic distribution: 

- customer needs; 

- daU-proces$ing system development; 

- remote computing technical analysis: 

- overall European data -communication needs* 

The study is being done for the following countries: Belgium, Denmark., 
Finland, Iceland, Ireland, Netiierlands, Norway, Luxembourg, Portugal, West Germany, 
United Kingdom, Spain, Sweden and Switzerland. Italy has accepted the same research 
principles, but has commissioned another consultant company. France, though not a par- 
ticipant in the study, is contributing the necessary information base. 

** Such as the Boeing 747 's digital network system for passenger entertainment, 
control of passengers' seat lighu and the usual announcement and stewardess call systems* 
The major reason for using a multiplex system was the weight-saving made possible (about 
1, 000 pounds) by replacing the uiany paired-wires with a single coaxial cable about 15 mn* 
in diameter* 

**'• Cf*. Whitehead. ClayT., Director. Office of Telecommunications Policy., 
"Remarks at a Gmfcrence on Electronics", p. 14* 



ERiC 



196 



It is most likely that such a policy would considerably improve 
the innovation process in telecommunications and strengthen interna- 
tional competitive market forces. Ideally, besides stimulating farther 
improvements in the innovative- process, this would lead to the harmo- 
nization of .vorld and national market prices forlnost components of the 
information utility. At present the difference between world and national 
market prices is sometimes as great as 100^. For example, average 
plant investment for atelephoncline costs about $ 500 in the United States, 
whereas for most European countries $ 1 ,000 is the standard.** 

Ministers of Science and Technology have agreed that OECD 
provides a convenient and flexible framework for promoting international 
co-operation in this direction.*** Thus a major OECD concern - recog- 
nized as vital to every Member country - could well be the achievement 
of early agreement on economic and political policies in the field of dig- 
ital telecommunications, computers and related components in t he plan- 
ning stage. 



* President's Task Force on Comnjunicationi Policy, Staff Paper I, Part 2, 
jiine ?969, p. 19. 

** FITCE Report, p. 32. 
*** Ministers of Science of OECD. Pans. 14th October 1971. Communlqtid. p. 5. 
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GLOSSARY 



For the sake of consistency, most of the technical terms used 
in this r€,)o £ are taken from other recognized glossaries such as : 

List r: Definitions of Essential Telecommunication Terms, 
Intemational TelecommunIc?:tion Union, Geneva. 

Data Communications Glossary/, Intemational Business 
Machines Corporatirn, Poughkeepsie, New York. 

Telecommission Study, Department of Communications, 
Ottawa, 1971. 

Intemational Federation For Information Processing and 
Intemational Computation Centre. 

- IFIP-ICC Vocabulary of Mormation Processing North- 
Holland Publishing Company, Amsterdam, 1966. 



A ccess time 

Time required in a computer to move an instruction or a piece of data 
from a memory unit into the central processing unit. 

Address 

A coded representation of the destination of data, or of their originating 
terininal. Multiple terminals on one communication line, for example, 
must have unique addresses. Telegraph messages reaching a switching 
center carry an address before their text to indicate tho destination of 
the message. 

1. A label, usually a number identifying a location where infor- 
mation is stored. 

2. The destination of a message. 
A nalog data 

Data in the form of continuously variable physical quantities. (Compare 
with Digital data«) 
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Analog transmission 

Transmission of a continuously variable <?:gnal as opposed to a discretely 
variable signal. Physical quantities such as temperature are continu- 
ously variable and ' o are described as "analog**. Data characters, on 
the other hand, are coded in discrete separate pulses or signal levels, 
and are referred to as "digital". The normal way of transmitting a 
telephone, or voice, signal has been analog; but now digital encoding 
<using PCM) is coming into use over trunks. 

Alphanumeric 

An expression derived from the words Iphabetic and numeric which 
means "including both numbers and letters". 

Application Services 

A general term for the various tasks that a Computer Utility might per- 
form, for example, payroll processing, information retrieval, invoicing-, 
process control, etc. 

Application Software 

The special programs which Serve to organize the raw computer power 
provided by a computer so that it is able to perform application services. 



ARPA 

{I) An acronym standing for the Advanced Research Projects Agency 
of the US Department of Defense. 

(2) An acronym of an experimental broadband-data-Network of the 
above-mentioned Agency. 



ASCn 

(American Standard Code for Information Interchange.) Usually pro- 
nounced "ask-ee". An eight -level code for data transfer adopted by the 
American Standards Association to achieve compatibility between data 
devices. 

Associative Memory 

A memory in which the cells can be directly address by content. 



Automatic calling unit <ACU) 

A dialing device supplied by the communications common carrier, which 
permits a business machine to automatically dial calls over the commu- 
nication networks. 
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Automatic dialing up it (ADU) 



A device capable of automatically generating dialing digits. (Compare 
with Automatic calling unit.) 

Auxiliary Storage 
See External Storage. 

Binary 

Pertaining to a system with only two possible states, i.e. ON or OFF, 
often designated by 0 and 1. 

Binary Code 

A code in which the entities can assume only two possible states. 
BIT (Binary digit) 

One of the two digits in the representation of data in a binary system, 
i. e. , 0 and 1. 

Bit Rate 

The speed at which bits are transmitted, usually expressed in bits per 
second. 

Bandwidt h 

The range of frequencies available for signaling. Tlie difference ex- 
pressed In cycles per second (hertz) between the highest and lowest 
frequencies of a band. 

Baseband signaling 

Transmission of a signal at its original fr-^quencie^ , i.e. , a signal not 
changed by modulation. 

Baud 

Unit of signaling. The speed in bauds is the number of discrete condi- 
tions or signal events per second. (This is applied only to the actual 
signals on a communication line.) If each signal event I'epresents only 
one bit condition, baud is the same as bits per second. When each signal 
event represents other than one bit (e.g. , see Bit Rate), baud does not 
equal bits per second. 

Baudot code 

A code for the transmission of data in which five equal-length bits re- 
present one chara- ter. This code Is used in most DC teletypewriter 
machines where 1 start element and 1.42 stop elements are added. 
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Broadband 



Communication channel having a ban^ 'width greater than a voice-grade 
channel, and therefore capable of higher-speed data transmission. 

Cathode Ray Tube 

A vacuum tube in which a controlled electron beam strikes a screen for 
the purpose of creating a visual display, storing information, or reading 
out information. 

Cathode Ray Tube Memory 

A storage device in which information is stored in the form of a pattern 
of electric charges on the face of a cathode ray tube. 

Central processing unit 

That portion of a digital computer system where instructions are inter- 
preted and executed, separate from the main storage unit. 

Channel 

A path for electrical transmission between two or more points. Also 
called a circuit, facility, line, link, or path. 

Channel, analog 

A channel on which the information transmitted can take any value 
between the limits defined by the channel. Most voice channels are 
analog channels. 

Channel, voice-grade 

A channel suitable for transmission of speech, digital or analog data, 
or facsimile, generally with a frequency range of about 300 to 3,400 
cycles per second. 

12--channel group (of carrier current system) 

The assembly of 12 telephone channels, in a carrier system, occupying 
adjacent bands in the spectrum, for the purpose of simultaneous modu- 
lation or demodulation. 

Character 

The actual or coded representation of a digit, letter, or special symbol. 
Circuit 

A means of both-way communication between two points, comprising 
associated "go*' and "return" channels. 
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Circuit, four-wire 

A communication path in which four wires (two for each direction of 
transmission) are presented to the station equipment. 

Circuit, two-wire 

A metallic circuit formed by two conductors insulated from each other. 
It is possible to use the two conductors as either a one-way transmission 
path, a half-duplex path, or a duplex path. 

Carrier 

A person, usually a company or corporation who for hire conveys be- 
tween the points of origin and reception, intelligence communicated by 
wire, radio, optical or other electromagnetic systems. 

Carrier is also used to describe a signal which is used to carry intelli- 
gence by being suitably modulated, or impressed, by it. Carrier com- 
munication is also used to describe the technique of transmitting one or 
more messages over a single open-wire pair, cable pair or radio circuit. 

CATV (Systems) 

The term "Community Antenna Television (CATV or Cable Television) 
System*^ means any communications facility which makes use of wire, 
cable or other transmission line installation to distribute, to subscribing 
members of the public, signals which it receives either directly or indi- 
rectly over the air from television broadcasting stations. The system 
may also carry signals which originate in studios other than those asso- 
ciated with TV broadcasting stations, or which are received from FM 
or AM sound broadcasting stations. 

Central office 

The place where communications common carriers terminate customer 
lines and locate the switching ?,quipment which interconnects those lines. 
(Also referred to as an exchange, end office and local central office.) 

Coaxial cab le 

A transmission line in which one conductor is centered inside of a me- 
tallic tube that serves as the second conductor. Commonly used for the 
transmission of radio frequency signals over relatively short distances. 
Also used as the transmission means for undersea or overland multi- 
channel communications systems. 

Communication s » • carrier 

A company whic tes its facilities to a public offering of universal 

communications ;cs and which is subject to public utility regulation 
(AT and T, PTT). 
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Computer 

A device which can store and process and make available information 
which has been entered in either digital or analog form, e. g. digital 
computer, analog computer. 

Console 

The control panel of a computer virhere the machine's actions may be 
observed and controlled. A remote console can be located at a site 
separate from the central computer. 

Conversational Mode 

A method for communicating between a human operator at a terminal 
device and a computer which permits queries and responses to alternate 
between human and computer to create what amounts to a man/machine 
dialogue. 

Core 

See Magnetic* Core. 
C ross-Subs id iza tion 

In the context of the telecommunications industry refers to the allocation 
of cost prior to deriving any rates and represents the influence of other 
segments of the business on the particular segment of the business for 
which the rates are being derived. In particular, relates to the sharing 
of the costs of providing service between relatively lucrative and less < 
or non-lucrative areas of operations in order to offer a common rate 
schedule. 

Data 

Information of any kind but generally, in communications, refers to 
digital data which is information represented by a code consisting of a 
sequence of discreet elements. 

Data banks 

Refers to any central storage of infc mation but is commonly used to 
refer to related information stored in a computer, e.g. , legal data 
bank, medical data bank. 

Dr'a^phone 

The name applied by AT and T to the members of a family of devices 
used for providing data communications over telephone lines. 
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Data set 



A device which converts the signals of a business machine to signals 
that are suitable for transmission over communications lines, and vice 
versa. K may also perform other related functions. 

Data transmission 

The transfer of digital information between two or more points via a 
communication system; radio, cable, wire. 

Demodulation 

The process of retrieving an original signal from a modulated carrier 
wave; This technique is used in data sets to make communications 
signals compatible with business machine signals. 

Dial-up 

A service which makes it possible for a dial telephone to initiate and 
carry out a station-to-station call for data -transmission purposes. 

Digital 

Pertaining to a system in which the message elements are evaluated in 
terms of discreet levels or values , and these are represented by a lim- 
ited set of numbers or digits, e. g. 0 to 9 in the decimal system; 0 or 
1 in the binary system. 

Digital computer 

A computer which operates with information that is represented in dig- 
ital form, i.e. , in discrete as compared to the continuous form used 
in an analog computer. 

Display unit 

A device which provides a visual representation of data. 
EDS (Electronic-Data-Switching) 

Trade Mark of Siemens AG for computer-controlled data-exchange at 
the Central Office. 

Electrostatic Storage Tube 
See Cathode Ray Tube Memory. 

ESS (Electronic Switching System) 

Bell System term for computerized tele phone exchange. ESS 1 is a 
central office. ESS 101 gives private branch exchange (PBX) switching 
controlled from the local central office. 
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External Storage 

Storage that is separate from the computer but which can be accessed 
by the computer when necessary, e.g. , magnetic tapes, magnetic disk 
file, etc. 

Facsimile (FAX) 

A system for the transmission of images. The image is scanned at the 
transmitter, reconstructed at the receiving station, and duplicated on 
some form of paper. 

Federal Communications.Commission (FCC) 

A board of seven commissioners appointed by the President under the 
Communication Act of 1934, having the power to regulate all interstate 
and foreign electrical communication systems originating in the United 
States. 

Ferrite 

A compound consisting of ferric oxide and a more basic metallic oxide. 
File 

An ordered collection of information. 
Foreign attachments 

A term used to describe equipment, i.e. telephones, modems, data 
sets, displays, etc. , connected to a telecommunications carrier's 
facilities but which is not supplied by the carrier. 

Full Duplex 

Term applied to a communication channel over which both transmission 
and reception are possible in two directions at the same time. 

General-purpose computer 

A computer which can be programmed to solve a wide variety of different 
problems whose nature may not even be known to the original machine 
designers. 

Geostationary 

Stationary with respect to a point on the earth's surface. Thus a geo- 
stationary satellite is one located over the equator at a height such that 
it orbits the globe in the same direction and at the same rate as the earth 
rotates so that it remains directly above a given point on the earth's sur- 
face. 
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Hardware 

The electrical, electronic and mechanical devices from which a computer 
is constructed. 

Horizontal diversification 

A term applied to an organization, i.e. a telecommunications carrier 
which enters a business different from its normal field by integrating 
the new activities into the original business organization. 

Halt Duplex 

A term applied to a communications channel over which both transmis- 
sion and reception are possible but in only one direction at a time. 

Information retrieval 

Techniques for storing and searching large quantities of information 
and making selected information available. An information retrieval 
system may or may not be a real-time system. 

In-plant' system 

A system whose parts. Including remote terminals, are all situated in 
one building or localized area. The term is also used for communica- 
tion systems spanning several buildings and sometimes covering a large 
distance, but in which no common carrier facilities are used. 

Integrated Data Processing 

Information processing that is carried out according to a systems 
approach which takes into account the interrelationships of many dif- 
ferent applications. 

Interconnection 

A term used to describe the connection between different telecommuni- 
cations carriers and/or telecommunications carriers and private sys- 
tems so that signals pass freely from one system or carrier to the 
other. 

Interface 

The boundary between two systems, subsystems, or devices. 
Internation al Telecommunication Union (ITU) 

The telecommunications agency of the United Nations, established to 
provide standardized communications procedures and practices including 
frequency allocation and radio regulations on a world-wide basis. 
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Large -Scale Integration (LSI) 



A technique used to produce microelectronic components which contain 
a large number oi^Ifculfelements on a single surface (Chip). LSI re- 
fers to any whole-function subsystem on a single chip capable of oper- 
ating independently of other. parts of the system. LSI devices are also 
used for memory systems, 

LASER (Light Amplification by Stimulated Emission of Radiation) 

A device for the generation of coherent light energy which l:esults in 
very intense. and shaxply defined beams. 

Line switching 

Switching in which a circuit path is set up between the incoming and 
outgoing lines. Contrast with message switching (q. v.) in which no 
such physical path is established. 

Library 

A collection of programs and subroutines for solving problems of many 
different types. 

Local line , local loop 

A channel connecting the subscriber's equipment to the line terminating 
equipment in the central office exchange. Usually metallic circuit (either 
two-wire or four-wire). 

Magnetic core 

A doughnut-shaped ferrite material characterized by a nearly rectangu- 
lar hysteresis loop and capable of assuming either of two stable magnetic 
states. 

Magnetic-Core Memory 

An information-storage system in which the data are storal in magnetic 
cores. 

Magnetic-Disk Memory 

A storage system in which data are recorded on and read from revolving 
magnetic oxide coated disks. 

Magnetic Drum Me mory 

A storage system in which data are recorded on and read from the sur* 
face of a revolving drum coated with magnetic oxide. 
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Magnetic 'Tape Memory 

A storage system in which data are recorded on and read from a long 
strip of moving magnetic oxide-coated tape. 

Mass Storage System 

A high-capacity storage system, external to but under the control of 
the computer, used for the storage of bulk data such as tables, files, 
and subroutines. 

Master/Slave ^stem 

A system in which one computer exercises control over the activities 
of another computer. Usually the "master" machine controls input and 
output, and schedules and supplies jobs to the "slave" machine. The 
slave computer is, in general, the one with the greater capability, and 
it performs most of the computaticmal tasks. 

Medium Scale Integration (MSI) 

Indicates a level of integration or the numoer of circuits per chip. With 
MSI is understood everything which is under 50 to 100 circuits per chip. 

Message Switching 

The operational procedure of receiving a message at an intermediate 
point, storing it until the proper outgoing line is available and retrans- 
mitting it 

Mode m 

An abbreviation used to designate units or equipment panels containing 
both a modulator and a demodulator. 

Multicomputer system 

A computing system containing two or more simultaneously active 
computers. 

Multiplexing 

The act of combining signals for many different sources into a common 
channel. This function is often performed by a multiplexor. 

Multiplexor 

A device, often a stored-program computer, which handles the input/ 
output functions of an on-line computing system having multiple commu- 
nication channels. 
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Multiprogramming 



A technique which permits a single computer to simultaneously run many 
different programs. 

Network 

A series of points interconnected by communications channels. A switch- 
ed-telephone network is the network of telephone lines normally 'ed for 
dialed telephone calls. A private-line network is a network of communi- 
cations channels confined to the use of one customer. 

Noise 

Random electrical signals; introduced by circuit components or natural 
disturbances, which tend to degrade the performance of a communica- 
tions channel. 

Off line 

1. Term applied to a s^tem which does not process its input data 
as they are received but instead stores and processes them at 
some later time. 

2. Also applied to auxiliary equipment^ input-output de/ices, etc. » 
which do not operate under the direct control of the central 
processing unit. 

On line 

t. Term applied to a system in which iuput data are processed as 

they are received and output data are transmitted immediately 
as they become available to the point where they are needed. 

2. Also applied to au::iliary equipment, input-output device, etc. , 
which operate under the direct control of the central processing 
unit. 

Program 

The group of related instructions which when followed by a computer 
will solve a given problem. 

Programming 

The art of preparing a set of t€mr*s and instructions which a machine 
can understand and obey and which when followed by that machine will 
r^ult in a solution to a given problem. 

Private (leased) - Line 

A communications channel or circuit provided to a subscriber for his 
exclusive use. 
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I Pulse-Code Modulator QPCM) 

F A s^^tem of modulation in which the message waveform is sampled at 

f a prescribed rate and each sample is quantized and then coded in terms 

I of pulses 9 where the height, widtA or position of a pulse has a definite 

I code meaning. 

I Pushbutton dialing 

I Tae use of keys or ptishbuttons instead of a rotary dial to generate a 

I sequence of digits to establish a circi«it ccmnection; The signal form 

I is usually multiple U>nes« (Also called tone dialing, Touchcall, Touch- 

? Tone, ) 

I Raw Computer Powej* 

I The focilities portion of a Computer Utility. This includes basically 
the central hardware and executive system but mi^t, in some cases, 

I also include terminal equipment on the customer's premises and certain 

I compilers and information retrieval control programs* 

^ Random Access Storage 

I A memory in which the access time to each record is independent of 
the location of the preceding record. 



Read 

The act of obtaining information from a storage device and transferring 
it to some other device* 



Read'-Only Memory 

A memory whose contents can be changed, if at all, only by off- line 
human intervention usually involving rewiring, the removal or insertion 
of plugs, or the punching of holes. 
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R eal-Time Computer System 

One which receives data, processes Uiem, atK) returns the results to 
the data source in a time that is compatible with the response time of 
the process or system that is generating the data* 

Record 

A set of related facts or data that is treated as a unit* 
Remote access 

Refers to a communication service which permits connection to a central 
facility from a remote point, generally via a telecommunication system. 
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Service bureau 



An Installation from which a user can lease processing time on a central 
processor and peripheral equipment.^ The user supplies the programs, 
and the service bureau loads the program and the data to be processed, 
processes the data, and delivers the results to the user. The program 
and data for proe «sing may be delivered or sent to the centre by the 
user in any of several forms: cards, punched tape, magnetic tape, etc. 
Dati communications may be used between the user and the centre to 
move the information electronically. The service bureau may also pro- 
vide such services as ke5rpunching the data and preparing them for proc- 
essing. 

Software 

Software may be defined as a group of standard programs and processes 
necessary to operate a computer. It can be divided into two levels: 
basic and auxlUlary. 

Basic software 

Basic softu'are consists of programs essential to the operation 
of the computer, the major group of whioh is now called the Operating 
System. An operating system performs such functions as Error Detec- 
tion and Recovery, Communication with Peripheral Devices for Input 
and Output, File Handling, Interrupt Handling, Priority Assignment, 
Storage Allocation and Communication with terminal configurations. 

AuxlUlary software 

Auxllliary software consists principally of standard programs 
designed to allow customers to write their application programs In 
"hl^ level" languages, 

Spec ial'purpose computer 

A computer designed to solve a specific problem or class of problems. 
Storage 

1. A memory. 

2. A general term for any device capable of retaining information. 
Store-and-forward 

Process of message handling u»ed in a message-switching system. 
Tariff 

The published charge for a service or piece of equipment provided by 
a communications utility* 
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T eleprocessing 

A form of information handling in which a data processing system 
utilizes communications facilities. 

Telpak 

A special AT and T tariff for leasing wideband communications channels. 
Terminal 

(1) A point at which information can enter or leave a communica- 
tion network. 

(2) An input/output device designed to receive or send source data 
in an environment associated with the job to br -lerformed and 
capable of transmitting entries to and obtaining output from the 
system of which it is a part. 

Time Division Multiplexing (TDM) 

The process of transmitting two or more messages or signals over a 
common transmission path by allotting a different portion of time to 
each signal. Thus, the pulses from a number of channels are inter- 
laced to igrm a single series of pulses. 

Time-shared computer 

A computer which switches from customer to customer at a rapid rate 
under the control of a scheduling formula that in the simplest case is 
an ordinary round robin. Each user's program 1*5 thus run in the form 
of short bursts of computation, and all programs are time multiplexed 
together in a continuously repeating cycle. 

Thin-film memory 

A memory which stores information magnetically in thin oriented me- 
tallic films. 

Touch-tone 

A service mark of the American Telephone and Telegraph Company 
which identifies its pushbutton dialing service. 

Vertical diversification 

A term applied to an organization, i.e. telecommunications carrier, 
which enters a business different from its normal field by establishing 
a separate corporate subsidiary for conducting the new business. 



213 



Vo ice grade channel 

A channel suitable for transmission of speech, digital or analog data, 
or facsimile, generally with a frequency range of about 300 to 3,000 
cycles per second. 

Wide Band 

A relative or qualitative term used as a general measure of bandwidth 
in terms of relatively narrow or broad. A spectrum or energy covering 
a wide frequency range. (For example, a single telephone channel would 
be considered as narrowband whereas a cable or microwave system would 
be considered as broadband.) 
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